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(Rolls-Royce Spey by-pass engines) 
The short-haul jet airliner for long-term planning 
The world's leading design for a second-generation jet 


The first three-jet conception 


The first short-haul airliner engineered for automatic landing 
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32 Duke Street, St. James's, London S.W.1 
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Taking the thrust 


On the Hobson powered system of flying controls, the bevel- 
driven screw gear is mounted in lightweight steep-angle Timken 
bearings, which take all the end thrust from the screw and the 
bevel wheel, and provide the necessary radial support. 


British Timken, Duston, Northampton, Division of The Timken Roller 
Bearing Company. Timken bearings manufactured in England, Australia, 


Brazil, Canada, France and U.S.A. 
REGISTERED TRADE-MARK 


tapered roller bearings 
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MAIQUETIA AIRPORT 
VENEZUELA 
Bale 


FIRST 

LONG RANGE 
CIVIL RADAR 

IN 

SOUTH AMERICA 


Maiquetia Airport, Venezuela, is the site of the latest 
installation of the Decca DASR-1 civil surveillance 
radar. This key installation at one of the main staging 
centres on the air route between North and South 
America will be used to control dense air traffic 
of all types operating in and out of this first-class 


modern airport. 


DASR-1 is a 10 cm., twin beam radar system specially 
designed to meet the exacting requirements of air 
traffic control authorities in congested and difficult 
regions, where jet and turbo-prop airliners are 
operating and where the risk of encountering small 
military aircraft must be guarded against. 


DASR-1 is a high discrimination, high data rate 
radar with absolutely constant and gapless coverage 
through 360°. Performance exceeds 100 miles at 
37,500 feet against a small airliner (ICAO standard 
10 m? target). 


DECCA RADAR DECCA RADAR LIMITED - LONDON - ENGLAND 
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PROCAER F 15/B 


Executive & Training Aircraft 





Engine : Lycoming 180 h.p. 
Seats: Four 

Max. Cruise: 193 m.p.h. 
Economical Cruise: 171 m.p.h. 
Range: 1,000 miles 

Useful Load: 1,100 Ibs. 


Price from £8,800 according 
to equipment 


IMMEDIATE DELIVERY Private demonstrations to suit you. 





U.K. Agents 
“The Picchio . . . gave me more sheer pleasure and 


satisfaction than anything | have flown since the Hunter ° ° ° 

Two-Seater. Apart en delightful handling, the Picchio M exfi el d ay I at ion (Sa I es) Ltd ° 
also has exhilarating performance, excellent endurance, : 
comfort and a quiet cabin. If | had about £9,000 | would National House, Wardour Street 
buy one.” Mark Lambert, “Flight’’ May 4, 1961 LONDON W.I. Tel: Ger. 1874 




















TAC 223 


If they ever 
built it 









Looks revolutionary, doesn’t it? Yet you may 


it would have 
think some of its features are strangely familiar! 


We can safely tell you this—that familiar Tedding- 
D IN ¢ () N ton components would be very much in evidence 
if this aircraft ever got off the drawing board. 


Why? Because British aircraft of every type ate 


invariably equipped with the controls that give 
N TROLS outstanding reliability and — performance— 
Teddington ! 


se The aircraft illustrated is made up of 3 different operational aircraft. Can you identify them? Check your answer below. 
At dds nglen 


NTROLS TEDDINGTON AIRCRAFT CONTROLS LIMITED 


MERTHYR TYDFIL - SOUTH WALES - TELEPHONE: MERTHYR TYDFIL 3261 x17a4vt 


ONINSHOIT 
London Office: Colnbrook By-Pass, West Drayton, Middlesex. Telephone: Colnbrook 2202/3 wagisin 
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Plessiflex—the tough, flexible fireproof hosing. In aeronautical, nuclear, marine and 
industrial engineering, Plessiflex has proved its complete reliability. Under normal 
working conditions—as well as those of extreme temperature, pressure and vibration— 
Plessiflex is the answer for the safe conveyance of any liquid or gas. 

Plessiflex is extremely durable and since there are no seals to perish or dry out, it can be 
stored indefinitely. Plessiflex is manufactured in a variety of metals to suit the physical 
and chemical requirements of particular applications. A wide range of sizes is available 
and it can be tailored to almost any design. 











Write or ‘phone for comprehensive details and applications of / P LE: SSIF LEX 


—the Power Auxiliaries Engineering Service will be pleased to assist you with any hose problem 


POWER AUXILIARIES LIMITED 


KEMBREY STREET - SWINDON - WILTS - TELEPHONE: SWINDON 6211 


Overseas Sales Organisation : 
Plessey International Limited - Ilford - Essex - Tel: Ilford 3040 


ONE OF THE GROUP OF COMPANIES 


PAL 9 
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HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James's, London S.W.4. 















EMBER 196] 









0 5 1 ea Ser ap a: 

















































Flight System Survey 


ye 2748 VOLUME 80 


Editor-in-Chie, 
MAURICE A. SMITH DrFc 


Editor 


#. F. KING mBeE 





Technical Edito: 
Ww. T. GUNSTON 


Air Transport Editor 
J. M. RAMSDEN 


Production Editor 
ROY CASEY 


Managing Director 
H. N. PRIAULX woe 


IN THIS ISSUE 


From All Quarters 720 


Birth of the Big 
Aeroplane 


Breguet’s Atlantic 
Makes its Bow 


Missiles and 
Spaceflight 


Correspondence 


Bahamas Airways 
Revitalized 


Total Temperature 
Probes 


Service Aviation 


722 
723 


725 
732 


734 


737 
739 
740 


Alr Commerce 743 


‘ue Transport Publications Ltd, Dorset 
House, Stamford Street, London, SE1; 
twlephone Waterion 3333. Telegrams 
Flightpres London SE}. Annual sub- 
«riptions: Home €4 15s. Overseas £5. 
Canada and USA $15.00. Second Class 
Mail pavire= authorized at New 
York, NY. 


Branch Offices Coventry: 8-10 Corpora- 
tion Street; telephone Coventry 25210. 
Birmingham: King Edward House, New 
Street, 2; telephone Midland 7191. Man- 
chester: 260 Deansgate 3; telephone 
Blackfriars 4412 or Deansgate 3595. 
Glasgow: 62 Buchanan Street C1; tele- 
phone Central 1265-6. 


New York, NY: Thomas Skinner & Co 
(Publishers) Ltd, 111 Broadway 6; 
telephone Digby 9-1197. 

© Iliffe Transport Publications Ltd, 
1961. Permission to reproduce illustra- 
tions and letterpress can be granted only 
under written agreement. Brief extracts 
or comments may be made with due 
acknowledgement. 


THURSDAY 9 NOVEMBER 1961 





fs 


Official Organ of the Royal Aero Club First Aeronautical Weekly in the World Founded in 1909 


Europe in Space 


UROPE is getting into the space business. In scientific research and in 
the development of a heavy launch vehicle, the events of the past few 
weeks have shown that the planning is going well. Two weeks ago at Munich, 
the Preparatory Commission which is laying the foundations for the European 
Space Research Organization (ESRO) reported a detailed eight-year scientific 
programme agreed by the representatives of eleven countries. Last week in 
London, Mr Thorneycroft’s salesmanship homework on the subject of Blue 
Streak was marked in Europe’s school—seven out of a possible ten, with 
Sweden, Norway and Switzerland abstaining (but with Australia as a bonus) 
in the plan to develop a European launcher based on the British vehicle. 

As reported exclusively in last week’s issue of Flight, ESRO plans to set up a 
European Space Technology Centre and a Data Centre (at locations yet to be 
decided), and a northern firing range for sounding rockets at Kiruna, Sweden. 
For its medium-term and long-term projects involving Earth satellites, lunar 
orbiters and deep-space probes the Organization will buy the most suitable 
launch vehicles, whatever the source. For four firings it will need a heavy 
launcher such as the proposed European three-stager; while for thirty others 
a Scout-sized medium vehicle is required. These will all be launched from 
existing ranges such as Woomera and Hammaguir. 

The programme of the proposed European Launcher Development Organi- 
zation calls for the first firing of the complete three-stage vehicle in the summer 
of 1965. This would be preceded by test flights employing dummy upper 
stages, and would be followed by two further complete firings, all at Woomera. 
Although personnel from all member-countries might work on each of the 
vehicle’s three stages, the respective leaders would be Britain, France and West 
Germany. This organization does not intend to launch operational satellites 
except incidentally as part of the development of the launcher. 


Means to an End 
This leads to an important question. Who, then, wil/ be launching Europe’s 
operational, non-scientific satellites—that is, satellites with practical applica- 
tions such as communications, navigation and meteorology? Mr Thorneycroft 
was singularly vague at his press conference last week about who, apart from 
ESRO, is expected to buy and use Europe’s own launcher. It is not sufficient 
merely to say, in effect, “‘we are building a launcher so that we shall not be 
excluded from those countries building launchers.” A rocket launch vehicle, 
like any other, is a means of transport: it is the means by which something is 
accomplished, and is not an end in itself. Unless Europe intends to place 
“application” type satellites in orbit she should think twice about developing 
and making heavy launchers of the type proposed—and to say this is not to 
minimize the technological and political importance of the programme. 

This gap in spacecraft development—between the launch-vehicle-builders 
and the space scientists—was illustrated ironically last week by the staff reduc- 
tions in the astronautics section of Hawker Siddeley Aviation. An opposite 
extreme applies in the United States where, in the single field of communica- 
tions satellites, no fewer than five separate civil programmes are under way. 

Appropriately directed, Europe has a powerful potential in space, as ESRO 
is admirably demonstrating in its own field. But the “application” spacecraft 
gap is serious, and one which might well be tackled by the launcher organiza- 
tion in two ways: first, by a widening of interest to include satellite and space- 
craft operation; and, secondly, by increasing collaboration with the USA. 
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FROM ALL 
QUARTERS 


Indian Avro 748 Flies 


“WATCHED by thousands,” said a cable from Kanpur, India, to 
Hawker Siddeley on November 1, “the 748 made first flight today. 
Everything perfect.” 

Pilot on this first flight of the Indian-built Avro 748 was Sqn Ldr 
Kapil Bhargava of the Indian Air Force, which is constructing 
these aircraft at Kanpur for service as general-purpose transports. 
The licence agreement was signed in Delhi in July 1959 by Mr 
Krishna Menon, Minister of Defence, and Sir Roy Dobson, HSG 
managing director. The first aircraft has been assembled in IAF- 
built jigs from components sent from Britain, but the Kanpur plant 
is now busy installing all the machine tools and other equipment 
required for complete manufacture. The Rolls-Royce Dart engines 
for later Indian-built 748s will be produced under licence. 


BAC and Continental VTOL Project 


IT is reported—unofficially at the time of going to press—that 
British Aircraft Corporation are submitting a joint proposal with 
the Italian company Finmeccanica for a heavy VTOL transport 
aircraft for NATO. Dornier Werke are also reported to have been 
approached with a view to taking part in the project. The aircraft 
is apparently based on the Bristol 208. The latter aircraft was dis- 
cussed in Flight for June | ; the NATO NMBR-4 transport contenders 
were contrasted on October 12. 

This would represent the first BAC venture into the European 
field. Finmeccanica incorporate Aerfer, which proposed a trans- 
port similar to the Transall at the Paris Salon two years ago. 
Dornier are in the Atlantic programme, but not in the Entwicklungs- 
ring Siid, which is developing a VTOL fighter. 


HSA Astronautics Chief Leaves 


DR W. F. HILTON, head of the astronautics section of Hawker 
Siddeley Aviation, has been dismissed by the company—together 
with several members of the section—as a result of reduced HSA 
activity in the field of spacecraft payloads. Dr Hilton's section, 
originally part of the HSA Advanced Projects Group at Kingston, 
has recently been merged with Hawker Siddeley’s Blue Streak 
—_ headed by Mr Geoffrey Pardoe of de Havilland and based in 
London. 

A Hawker Siddeley Group spokesman stated that the staff re- 
ductions followed the lack of any Government support for projects 
such as the communications satellites on which Dr Hilton’s team 
had been working. Although not explicitly stated, it appears clear 
that Hawker Siddeley effort in the field of space is being con- 
centrated on the Blue Streak vehicle in its expected application 
as first stage of a European launcher. 


FAI Officials Elected 


AT the recent general conference of the Fédération Aéronautique 
Internationale at Monaco, M Jacques Allez was re-elected president 
for a second term; Dr W. Muri was re-elected first vice-president ; 
and M Jean Blériot re-elected treasurer-general. Col R. L. Preston 
of the RAeC was elected a vice-president. 

The Astronautics Committee, presided over by Mr D..J. Lyons 


EIGHTY YEARS YOUNG, Dr A. P. Thurston celebrated his birthday 
on October 3! by a flight in an Airedale with Mr Peter Masefield, 
Beagle’s managing director. Dr Thurston worked with Sir Hiram 
Maxim on his “capzive flying machine” in 1902 
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of Great Britain, reviewed rules adopted previously for the certifica. 
tion and registration of records by manned spaceships ; amendments 
were made, and once the rules have been printed they are to be made 
public. The International Sporting Committee discussed g 
proposed new international competition for touring aircraft; a 
suitable formula still remains to be adopted. Next year’s conference 
is to be held in Athens. 

At the general conference distribution of medals and awards the 
FAI Gold Medal was awarded to Maj Yuri Gagarin of the Soviet 
Union. 


ASSET Wants Supersonic Airliner 


A CALL for Government support for a British supersonic airliner 
was made last week by the Association of Supervisory Staffs, 
Executives and Technicians, which has 7, members in the 
British aircraft manufacturing and operating industry. The union 
called for a Government plan for the industry, sections of which 
were, they claimed, working overtime while factories such as those 
at Portsmouth, Christchurch and Chester were threatened with 
closure. 


Handley Page Profits 

RESULTS announced by Handley Page Ltd for their financial 
year show a pre-tax profit of £253,363, compared with £159,917 
for the previous year. Taxation charges have, however, increased 
from £8,514 to £62,971; so the net profit is £190,392, compared 
with £151,403 for the previous year. Expenditure on Herald 
development written off during the year amounted to £247,214, 
compared with £347,081 for the previous financial year. 


TEST PILOT appointment with the de 
Havilland Engine Co Ltd goes to Mr J. L. 
Barnes. Originally with Airspeed Ltd, he 
joined the RAF in 195i and eventually 
became a Boscombe Down pilot. His 
extensive experience on both helicopters 
and fixed-wing aircraft well qualifies him 
for flight-test duties on the Gnome 
Whirlwind and the Gyron Junior powered 
Buccaneer and Javelin 





The Fairey Year 


CHANGES made by the Fairey Co in the last two years are 
reflected in the company’s profit-and-loss account for the year 
ended March 31, 1961. Trading profits, less losses of the group 
before charging depreciation, are £484,911 compared with 
£1,116,410 for the year ended March 31, 1960. The chairman, 
Mr G. C. D’Arcy Biss, emphasizes in his statement that this year’s 
results are not comparable with those for the year ended March 31, 
1960. That year’s trading results included a dividend representing 
nine months’ profit from Fairey Aviation, which was sold to 
Westland Aircraft in December 1959. Subsequently, Fairey 
acquired Siebe, Gorman & Co and profits of this company for 
15 months (to March 31, 1961) are included in this year’s results; 
but as it is a smaller unit than Fairey Aviation its profits only 
partly offset those previously earned by the aviation business. 

Mr Biss also reports that group results for the year have been 
seriously affected by losses in the Belgium subsidiary Avions 
Fairey SA, totalling £242,000, and in Aeroplastics Ltd, of £126,000. 
Losses in Avions Fairey are mainly attributed to delays in settling 
the F-104G Super Starfighter contract. 


SILVER MODEL of the Buccaneer was presented to Wg Cdr W. J. Laidler 

(chief test-flying instructor at the Empire Test Pilots School) by Mr 

B. P. Laight (Blackburn director and chief engineer) when ETPS staff 
and pupils visited the company’s works at Brough 
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Belvederes in Service 


AT Odiham last Monday the RAF showed off the first of their 
operational Westland Belvedere squadrons, No 66. This is com- 
manded at present by Sqn Ldr J. R. Dowling, formerly CO of the 
Belvedere Trials Unit, from which the squadron has been formed. 
Coming at present under 38 Group, which is commanded by 
AVM P. G. Wykeham and whose headquarters are at Odiham, 
No 66 is due to go out to the Far East next year. Two more 
Belvedere squadrons, Nos 72 and 26, are being formed; one is 
destined for service in Aden and the other will be UK-based. With 
a load-carrying capacity of 5,000-5,500lb and ability to lift up to 
28 troops, these machines form a useful addition to RAF capability 
in tactical-support operations. 

The aircraft being used by 66 Sqn, which has six, differ in certain 

s from the pre-production Belvederes evaluated by the 
Trials Unit. They have powered controls, metal rotor blades, a 
slightly modified tail unit and low-pressure tyres. The Napier 
Gazelle 101s are unchanged. 

Each Belvedere operated by 66 Sqn carries two pilots and a 
crewman who is also a technician, responsible for maintenance 
away from base. The pilots converted to Belvederes generally have 
had previous helicopter operational experience; their 20 hours’ 
conversion flying includes basic experience on type, and tactical 
application. 

In a demonstration on Monday a Belvedere landed 18 RAF 
Regiment troops, then with two others lifted a Land-Rover and 
trailer, two one-ton containers and four 1,000Ib netted loads. A 
Mexe bridge weighing 4,250lb (just under two tons) was trans- 
ported and deposited for a simulated river crossing. 


Wanted: New Projects 


A FORTHRIGHT plea for more long-term support for the aircraft 
industry was made by Sir Roy Dobson, managing director 
of the Hawker Siddeley Group, at Boscombe Down last Friday 
when representatives of the industry were entertained to dinner by 
the Aeroplane and Armament Experimental Establishment. 
Stressing that some companies’ financial commitments were far 
bigger than they should be asked to carry without support; that 
foreign countries might ask for five, six or ten years’ credit; and 
that the lead the British industry had established couldn’t be main- 
tained without assistance, Sir Roy suggested that the Govern- 
ment should be persuaded to tell the industry what it wanted 
seven or more years ahead. Without new projects the industry was 
not going to be able to keep up its annual £150m worth of exports. 

Earlier, Sir George Edwards had sounded a similar theme, 
counterpointed with some sharp aphorisms. The managing 
director of British Aircraft Corporation said that he and Sir Roy 
had in common “some fairly majestic burdens”; emphasized that 
Britain couldn’t do without an aircraft industry—whatever the 
politicians might say; summarized the occasion’s “nostalgic 
atmosphere of aeroplanes and chaps who make and fly them”; 


IN 


A memorial service for the late Lady Cobham, wife of Sir Alan 
Cobham, was held at St Stephen’s Church, Bournemouth, last Saturday. 


This year’s annual reunion of the Air Public Relations Association 
will be held at the Royal Air Force Club, Piccadilly, London W1, on 
November 16. 


We regret to learn of the death, at La Jolla, Calif, of Mr Harry 
Woodhead, who was president of Consolidated Vultee Aircraft from 
1942 to 1948 and general manager of Douglas Aircraft in 1948-50. 
Mr Woodhead was born in Britain in 1890 and moved to America as a 
young man. 


A symposium on crack propagation, sponsored by the College of 
Aeronautics and the Royal Aeronautical Society, was held at the Col- 
lege of Aeronautics, Cranfield, from September 26 to 28. It was opened 
by Air Marshal Sir Owen Jones, RAeS president, and an introducto 
teview ef fundamental thought on the subject was given by Prof A. H. 
Cottrell of Cambridge University. 


A new attempt on the Sydney-to-London solo speed record is to be 
made next April by Ron Flockhart, flying a Merlin-powered, Australian- 
built Mustang. The attempt is stated. to have the backing of the Royal 

0 Club, many firms in the British aviation industry, and the Aus- 
tralian authorities. Mr Flockhart made a similar attempt last March, 
engine trouble caused its abandonment at Rome. 


Rotax Ltd announce the appointment of Mr R. H. Woodall, ree, 
FRACS, as an assistant sonnel taaanent with specific responsibility for 
sales and engineering. Technical director since 1949, Mr Woodall has 
closely associated during the last 30 years with major electrical 
pments in the aircraft industry, and he was awarded the Royal 
Aeronautical Society's Taylor Gold Medal in 1956. Mr J. H. Rea, 
BSC, AFRACS, now appointed to the board as technical director, joined 
Lucas in 1929 and transferred to Rotax in 1939, being responsible for 
development of rotating machines and later becoming known as 
* prominent member of their technical sales team. He has been chief 
ngineer since 1952. 































AIRBORNE AVIAN: Since March this year the Canadian Avian 2/180 

gyroplane has completed over 200 flights from Waterloo-Wellington 

Airport, near Kitchener, Ontario. Flight testing continues, with certi- 
fication expected next year 


and reminded his hearers that the last time it was held (1958) was 
the year after the 1957 Defence White Paper. 

Sir George said he hoped all those present who were not in the 
aircraft industry would feel sorry for Sir George Gardner, Con- 
troller of Aircraft at the MoA, who was to propose a toast to it. 
But the Controller stuck to the safe ground of bistorical remin- 
iscence, going back to Sir George Cayley and the Wright Brothers. 
In a brief forward look, he said he considered there was a long 
future for manned aircraft, and a tremendous chance “for us in 
the industry at this time.” 

Air Cdre J. F. Roulston, AOC and Commandant, said in his 
opening remarks that they were delighted to have so many of their 
contacts—including famous designers and test pilots—as guests. 
One famous figure who could not be present, Sir Frederick Handley 
Page, had nevertheless armed him with a typical “‘HP” aphorism— 
that “though there might be a lot of other aeroplane builders about 
there were not many who could speak about as many good aero- 
planes as he could.” Though Boscombe Down’s functions had 
changed over the years its aim was still, said the Commandant, to 
provide the Services with “‘the best at the earliest.” 


BRIEF 


Col R. L. Preston has relinquished the chairmanship of the historical 
group of the Royal Aeronautical Society and has been succeeded by 
Mr J. L. Nayler. The society's librarian, Mr Frank Smith, is at the 
moment undertaking secretarial duties for the group. 


Bristol Siddeley exhibits at the Indian Industries Fair, which opens 
in New Delhi on November 14, will include the Pegasus lift/thrust 
ducted fan engine, Orpheus and re turbojets and the Thor ramjet. 
Among other British exhibitors will be Normalair Ltd, whose display 
will feature their range of cabin air-conditioning, pressurization and 
oxygen breathing apparatus. 


We record with regret that AVM F. H. McNamara, vc, cs, cBe, died 
last week at the age of 67. He won the Victoria Cross—the first gained 
by a member of the Australian Flying Corps—in March 1917 in 
Palestine when he landed behind enemy lines under Turkish fire to 
rescue a fellow-pilot. During the last war, one of his appointments was 
that of AOC RAAF overseas headquarters in London; then he became 
AOC British Forces, Aden. 


Canadair Ltd have signed an agreement with Microcell Ltd, a subsi- 
diary of BTR Industries, under which the Canadian company will have 
the right to manufacture Microcell aircraft pesmnow seats in Canada 
and America and to sell them in all parts of the world except Britain. 
Under the same agreement Microcell have given Canadair production 
details of a new seat stressed for 16g, forward or aft facing, specified 
for CL-44s and CL-28s of the RCAF. Microcell also retain rights to 
produce this type of seat. 


Sperry Gyroscope Co, Brentford, Middx, are supplying fully 
manauvrable aircraft attitude and heading reference systems for the 
Dassault Mirage IIICs for the RAAF. y were among Overseas 
suppliers mentioned in Canberra last week by the Australian Minister 
for Air, Senator Harrie Wade. The Sperry system consists of twin gyro 
platforms with Rotorace suspension gyros, an electronic k and 
controller flux-valve unit. Value of the order may be estimated at about 
£500,000. Other firms named by Sen Wade included Computing Devices 
of Canada sition and homing indicator system) and the French CSF 
Company (fire control system). 











COMPARATIVELY large audience in the Royal Aeronautical 
Society’s Lecture Theatre on October 30 heard Sir Frederick 
Handley Page reminisce—the only suitable verb, for he 

certainly did not lecture—on The Birth of the World’s First Big 
Aeroplane. Sir Owen Jones, the president of the Society, took the 
chair; and an H.P. atmosphere was created from the start when 
Sir Frederick gently put him right on one or two points of fact in 
the biographical notes with which he had been supplied. 

In his introduction Sir Frederick gave dates to indicate the length 
of his association with aeronautics—he joined the Society in 1907, 
he read a paper 1911, and so on. 

The need for a large aeroplane was first felt by the Royal Navy and 
in 1914 Sir Frederick started his association with the Air Depart- 
ment of the Admiralty when the Department was housed over 
Admiralty Arch. The consulting engineer with whom he was in 
contact was Harris Booth, a man of slightly eccentric ways, one of 
which was a habit of changing into carpet slippers for the office. 
Captain [later Rear-Admiral Sir Murray] Sueter was in charge of 
the Air Department and Captain Schwann was second in command. 
Also connected with the Department was Cdr Samson who, re- 
porting back from the scene of war, asked for an aircraft that would 
be a “bloody paralyser.” This request was backed up by Winston 
Churchill, and a specification was drawn up and conveyed to H.P. 
on December 25, 1914. 

The requirement was for a machine to carry a crew of two, 
6 x lewt bombs, and having a speed of not less than 75 m.p.h. 
It must fit into a shed 75ft x 75ft x 18ft to the eaves; anything 
larger would have to have folding wings. 

The arrangement of the two 200 h.p. engines led to some argu- 
ment in the drawing office, but it was finally decided to fit them 
one on each side of the fuselage with the propellers rotating in 
opposite directions. Harris Booth called for a Sib/sq ft loading. 
A further requirement was armour plating as a protection against 
rifle fire. The first aircraft accordingly had 10-gauge plate on the 
front and 14-gauge on the side. Total weight of the plate was 1 ,200Ib. 
In this first machine, the seats were so placed that the engineer 
(who was given a rifle) could stand over the pilot (who was in a 
wicker basket chair) and protect him from attack. 

The design team had, in the first place, to design a machine of 
some 13,500Ib gross weight as against the 3,000lb of the average 
contemporary aeroplane. This in spite of the fact that Lanchester 
had laid down a limit, so the lecturer said, of 1,100Ib (11,0001b 7). 
Limited to 5lb/sq ft, a 1,500 sq ft wing surface (biplane) was de- 
cided on. The span of the upper wing was 100ft, that of the 
lower 80ft and the chord of the RAF 6 section was 10ft. As Sir 
Frederick said, ““We gave it a long tail—there’s nothing like a nice 
long tail.” 

All the components were broken down as a percentage of the 
whole, and weight-savings made wherever possible. The signi- 
ficance of grain direction in wood was not at first appreciated and as 
a result some components had to be rebuilt. It was finally found 
that percentage structure-weights came out much the same as those 
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The Birth of the Big Aeroplane 


SIR FREDERICK HANDLEY PAGE LOOKS BACK 


for the smaller aircraft built hitherto. This was due to the more 
efficient design of members. 

At last the machine was ready for transfer to Hendon for the 
trial flight. This was a Naval operation, and the towing along the 
road was done by ratings under petty officers and officers. For a 
start there was a series of tyre‘Bursts, due to such causes as failure 
to secure the tyre properly to the wheel. At Colindale Avenue the 
street lamps got in the way. These were dismantled—leading sub- 
sequently to a row with the local gas company, who were referred to 
Admiralty. It was by now nearly midnight. Next, trees interfered 
with the machine’s passage and were lopped as necessary. No com- 
plaints ensued. The party finally arrived at Hendon at about 5 a.m. 

The aeroplane made its first flight at Hendon on December 17, 
1915. Apart from minor troubles, such as the misting of the glass in 
the cockpit and the failure of a magneto, the machine behaved well, 

The design was later improved by the scrapping of the armour 
plating and a rearrangement of the cockpit, and the machine then 
reached a speed over 70 m.p.h.; but now there was considerable tail 
oscillation with a movement of 9-12in. It was found that slack 
control wires were allowing flutter. This was corrected, and an 
order was received by the company for four aircraft at £6,400. 

A subsequent step in design was to fit engines turning in the same 
direction. Originally they had been fitted to rotate in opposite 
directions to counter torque, and also as a relic of the original 
design of the Wright brothers. 

At this point Sir Frederick showed two slides of a machine that 
had been hit by gunfire. Pieces of fabric hung down like the sheets 
of an unmade bed. Further slides showed the adaptation of bom- 
bers to passenger use, with such refinements as wicker armchairs 
and a rather cruder version for conveying Service pilots abroad. 
The more “luxurious” versions were for delegates to the Paris 
Peace Conference. 

In 1917 Lord Weir, the Air Minister, sent for Handley Page 
and asked for an aircraft to fly 600 miles out and back. By April 
1918, at Harland & Wolff’s factory, it was ready to fly. The firm 
had a strike on its hands, so it was brought to Cricklewood. It 
crashed on its trial flight and all on board were killed with the 
exception of Alec Ogilvie (who had flown with the Wrights and is 
alive today). Nevertheless, 100 of these machines were ordered for 
the purpose of bombing Berlin; but peace negotiations were in 
train and the order was not ‘ 

The Afghan War broke out and a four-engined machine dropped 
a 112-pounder on a harem wall—‘“‘thus striking a blow for female 
emancipation in Afghanistan.” On the homeward flight two of 
the four engines failed but the aircraft reached base, where it was 
finally dismantled and the fuselage was used for an office. 

A succession of slides showing H.P. machines ended with the 
Herald, which gave Sir Frederick an opportunity of mentioning his 
anti-speed-for-speed’s-sake doctrine and extolling the virtues of 
a money-spinner. This brought him back to the original method 
adopted with the first big aeroplane—‘‘solve the problem of each 
component on its own.” 


CLOSED-CIRCUIT AT 1,482 m.p.h. 


T Tushino airfield near Moscow 
recently, Pilot Alexander Fedo- 
tov set up a new world speed record in 
flights along a 100km closed circuit. 
Flying a Soviet E-166, he achieved an 
average speed of 2,385km/hr (1,482 
m.p.h.), and registered 2,730km/hr 
(1,706 m.p.h.) over separate sections. 
This exceeds the record of US pilot 
Cdr John F. Davis, who about a 
year ago covered the 100km circuit 
at a speed of 2,237km/hr (1,398 
m.p.h.). 

The brilliant feat of A. V. Fedotov, 
30 years old and a native of Stalin- 
grad, was made possible by the inten- 
sive work of a large group of aviation 
workers. The performance data of 
the single-seat E-166 delta-wing air- 
craft, with great thrust and many new 
features, instilled confidence in its 
success. 

One serious problem for the pilot 
was that at the great speed, nearly 
treble that of sound, the slightest 





Alexander Fedotov 


FROM ‘“‘Soviet Weekly’’ comes this note on the recent attempt—suc- 
cessful subject to FAI confirmation—on the world closed-circuit speed 
record by Alexander Fedotov in the Soviet E-166 delta-wing aircraft. 
The writer is M. Donisov. 


deviation from its course could shoot the aircraft off the flight- 
path it had to follow over the check-points, and thus nullify the 
results. Altitude had to be not less at the end of the circuit over the 
check points than at the beginning. There were also other condi- 
tion which Fedotov had to observe absolutely. 

The E-166 took only a few seconds to gain altitude in a steep 
ascent and reach the stratosphere. After completing the mancuvre 
for directing his aircraft at the first reference-point, Fedotov began 
to gather speed. On the ground, observers watched his flight with 
the help of radar and telemetric devices. At the observation stations 
the air was broken by incessant aerodynamic shocks. Defying 
heavy stresses, the pilot kept the machine strictly on ceurse and 
succeeded in keeping to the pre-set route. 

The aircraft instruments showed an outside temperature of 
almost — 60°C, but the skin was heated and in the cabin the tempera- 
ture was maintained at the normal level. When descending the 
pilot cast a glance at the surface of the delta wing and saw that It 
was covered with tiny wrinkles. 

The flight lasted for only 15min. The Chkalov Central 
Aeroclub of the USSR is sending data to the International Aere- 
nautical Federation for registration as a world speed record. 
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The Breguet Atlantic at Toulouse Colomiers during 
the naming ceremony. Below, the traditional 


champagne bottle at the moment of impact 





ITH full military honours, and before an audience of VIPs 
from all the participating NATO nations, Mme Messmer, 
wife of the French Minister of Armed Forces, named the 

Breguet Atlantic at Toulouse Colomiers last Friday. 

Several companies of paras in their dappled battledress greeted 
the Minister’s motorcade with its motor-cycle outriders. Gathered 
in the hangar were a hundred or so high-ranking representatives of 
the nations taking part in the production programme. The military 
and civil formalities having been completed, the official speeches 
began. The Atlantic stood, so neatly painted and fully equipped 
that it might have been a regular squadron aircraft. 

I have seen many French formal occasions and this one followed 
the traditional pattern—except when the proceedings began to 
centre on the aircraft, to see which we had all gathered from most 
parts of industrial NATO Europe. This has been a success story, 
a NATO joint programme which has worked effectively and 
produced a tangible result which is obviously good. The Atlantic 
prototype is a fine achievement; and it is one of those prototypes 
which has flown faultlessly since it first took the air. Since October 
21, Bernard Witt, Breguet’s chief test pilot, with Perineau, his flight 
test engineer, have made something approaching 20 flights. They 
had tried stalls in all configurations during the third flight, and at 
Friday’s ceremony they made demonstration fly-pasts on one 
engine. In accordance with present French policy, this first proto- 
type was fitted with a large proportion of its operational equipment, 
including electronics, autopilot and weapons racks. 

When I visited Colomiers in April to see the 941 STOL transport, 
the prototype Atlantic was “under wraps” across the hangar. Now 
it is flying, and the second prototype is structurally complete and 
being equipped in the same part of the hangar. It is to fly next 
March. There were rumours that a large order was to be announced 
at the naming ceremony ; but it was stated only that orders were ex- 
pected in the first half of next year for aircraft to be delivered in 1964. 

If the Atlantic had been a purely French and Breguet project, its 
history to date would have been creditable. The surprising fact— 
and even those in charge sounded just a little bit surprised—is that 
14 nations co-operated successfully in the original planning of the 
aircraft, seven have been involved in the construction and five have 
been concerned in the financing. 

The story began five or six years ago when NATO formed a 
steering committee to draw up a specification for a standard 
maritime patrol aircraft. Cmdt René Bloch, present chairman of 
the committee, told in a crisp, lively speech how the initial prospects 
had been poor. Other efforts at standardization had been none too 
successful, but it was realized that this project must work if the 
whole concept of joint design was not to fall by the wayside. It 
was as important for Europe as for NATO. The team had to learn 
not only what to do, but how to do it. They finally wrote a detailed 
specification and called for proposals. Eleven designs were sub- 
mitted and, after the most careful and impartial assessment, the 
Br.1150 was selected in October 1958. The French Government 
immediately ordered prototypes and the detail’ design and con- 











Breguet’s Atlantic Makes its Bow 


BY MARK LAMBERT 


“FLIGHT” PHOTOGRAPHS 


struction got under way in Holland, Belgium, Germany and France. 
Now, Breguet’s recently signed agreement with Grumman makes a 
US Navy order not impossible. 

Britain was content to soldier on with the Shackleton, and 
Canada had just procured the Argus, so Avro pulled out of the 
Atlantic programme, to the chagrin of the other countries and 
the detriment of the British airframe industry. Rolls-Royce, on 
the other hand, continued their stated policy of working on a 
European scale ‘and supplied the Tyne turboprops. De Havilland 
joined in with the propellers. The first three Tynes for the first 
prototype have indeed been loaned, but those for the second have 
been bought. Six more, for the third and fourth prototypes, have 
been ordered. 

The NATO steering committee, on which Canada and Britain 
were represented as observers—the RAF has said it would replace 
Shackletons only with Atlantics—planned a completely new search, 
identification and attack system for the Atlantic, incorporating the 
best equipment offered in the US, Canada and Europe. The menace 
of missile-equipped, high-speed, long-endurance submarines to 
the NATO maritime countries is obviously acute, and only the 
Atlantic had the speed, range, equipment and offensive capability 
to deal with them. It is regarded as something of a key weapon 
in this field, although it is capable of working effectively with 
surface ships, helicopters and smaller aircraft in the hunter-and- 
killer réle. It can fly for between 12 and 18 hours, can cruise fast at 


The Hispano gear, Rolls-Royce Tyne jet-pipe and wool tufts on the wing. 
The civic dignitary is examining the externally mounted bomb doors 
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One of the interchangeable beams on the rails in the weapons bay. The 
wing centre-section is in the background 
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Breguet’s Atiantic Makes its Bow... 


330kt at altitude, for which the crew compartment is pressurized, 
and patrol at 170kt. Loss of an engine at any time take-off 
will not affect completion of the mission. Although the equipment 
is the most modern available, the overall cost has been kept as 
low as possible for the sake of the less affluent nations who will 
operate it. : 

The steering committee includes representatives of all the 
nations taking part, each member being chairman for six months 
to preserve impartiality. Mr H. Bloss, head of the aircraft section 
at NATO HQ, is permanent vice-chairman. Breguet, as leading 
company, have produced a great number of guide-books on com- 
mon methods and standards, specifications and tolerances for all 
the other participants. They construct the fuselage themselves 
and Dornier and Siebel make the tailcone and surfaces; Sud 
Aviation make the outer wings; Fokker the centre section and 
wheel wells; ABAP the power pack; Hispano Suiza have designed 
the undercarriage and make it with SABCA and FN. Hispano 
also have the licence rights for the 6,105 h.p. Tyne RTy.20 Mk 21 
and will make it with FN and MAN. The French company has 
all the tooling, but some components will still be made by Rolls- 
Royce. Ratier have the licence for the D.H. propellers, and the 
accessory gearbox is by Dowty-Rotol. All these components, and 
probably part of the airframe, would have been made in Britain 
had we decided that a replacement for the Shackleton would be 


uired. 

as has been the steering committee’s task to produce the detailed 
specification; and Cmdt Bloch referred to the difficulty of getting 
five nations to accept common altimeter, radar and other equip- 
ment. But all aircraft will be identical and _interchangeable. 
Despite the manifold investigations and decisions involved, Parkin- 
son’s Law was not allowed to intervene, and the numerous sub- 
committees and working parties were dissolved as soon as their 
tasks were completed. 

So the first prototype was assembled at Toulouse and flew three 
years to the day after the Breguet design was first chosen—and 
ten days ahead of the originally scheduled date. 

The basic data so far released include a gross area of 1,291.7 sqft 
and aspect ratio of 11 for the relatively thin wing. Ceiling is 33,000f 
and range 5,000 miles. Top speed is given as 330kt, but 300kt was 
mentioned at the ceremony. Gross weight is given as 41 tonnes 
(90,400Ib) but “over 42 tonnes” was mentioned. Tyre pressure is 
given as 128Ib/sq in, but “136lb/sq in” is painted on the under- 
carriage (like the NATO F-104G, the Atlantic is liberally stencilled 
in our own international nae. Span and length of the present 
machine are 124ft and 89ft Sin, I was told that the production 
Atlantic may be slightly longer. 

CSF have contributed the search radar in a retractable dome aft 
of the nose gear. The Doppler radar aft of the bomb bay may be 
by Marconi. Bendix and Sperry are also there, together with a 
Canadian company, probably by virtue of the excellent Antac 
tactical system already produced for the Argus. The fine Hispano 
undercarriage carries Kiéber Colombes dimpled tyres and non- 
skid brake units. Kléber Colombes also supply the pneumatic de- 
icing boots on wings and tail. About 25 aerials of various kinds are 
fitted, including two radio altimeter units and IFF blade under the 
tail. Electronic, electro-magnetic and visual search systems are 
provided, all controlled from a seven-man operations room aft 
of the flight deck. Two pilots and an observer occupy the nose, 
but the aircraft commander is in the operations room with a com- 
plete visual situation display before him. Normal crew is 12 men, 
and a rest room and kitchen are provided. 

The Atlantic is designed to carry any of the stores of the NATO 
navies, including bombs, mines, homing torpedoes, depth-charges, 
nuclear weapons, flares, markers and sonobuoys. Missiles can be 
carried on two underwing pylons. The doors of the 30ft-long bomb 
bay roll up on tracks over the outer skin of the fuselage, two 
sections overlapping each other in way of the wing root. Stores 
are ied on gantries which can be rapidly changed and positioned 
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along full-length rails in either wall of the weapons bay. The 


gantries are probably of many different types and can be pre-loaded 
so that store complements are interchangeable. Aft of the bay two 
endless chain elevators hold buoys or markers which can be dropped 
through narrow hatches in the sides. Aft again, outside the pressure 
cabin, is a conventional tubular chute for flares; and a static line 
and clip were fitted in the prototype. 

Main access to the pressurized crew compartment in the upper 
portion of the double-bubble fuselage is by trap-door and ladder 
under the tail and through the rear pressure bulkhead. Two 
visual-search blisters already had their binocular sights fitted. A 
secondary crew exit and bale-out hatch is in the floor of the flight 
deck, with a ladder leading down through the nosewheel wel, 
Two escape-hatches are in the otherwise windowless operations 
area. The only test instrumentation in evidence was a small loom 
of orange cables in the weapons bay and two airstream direction 
vanes at the nose. An ice-detection probe was already in place. 

It was evident from the complete absence of tabs and aero- 
dynamic balances that the Atlantic has powered controls in all 
three axes. Inside the weapons bay, among the push-pull rod 
control runs, the levers and a cable quadrant of an autopilot servo 
could be seen on the rear face of the wing centre-section box, 
Pressure refuelling nozzles and banks of control switches in each 
mainwheel well were marked for JP-1 fuel. It is clear that the 
upper fuselage is unobstructed by the wing centre section. No 
bullet fairing for electronics—such as appeared in previous artists’ 
impressions—is fitted at the top of the fin, but both wings have 
tip-fairings. The starboard unit contains a searchlight reflector, 

A 200 h.p. Garrett-AiResearch turbine a.p.u. is mounted be- 
neath the co-pilot’s position, its exhaust surrounded by dabs of 
heat-detecting paint. The a.p.u. supplies d.c. and a.c. electric 
power, and air for starting the engines; its intake contains louvres 
which remain closed when the a.p.u. is not in use. Before starting 
the Atlantic for the demonstration a turbine g.p.u. mounted in a 
van was connected to provide electrical power, but the aircraft 
a.p.u. was also run. The Tynes were started and run in reverse 
pitch until the Atlantic taxied away. 

Most remarkable structural feature of the Atlantic is the use of 
Breguet glued metal honeycomb panels for the whole wing torsion- 
box and pressure cabin, as well as for low-stressed areas such as 
weapons bay and undercarriage well-doors. This may be regarded 
in some quarters as a technical act of faith, but it certainly provides 
a remarkably clean finish. Outer wing panels are bolted to the 
centre sections by multiple bolts at the torsien-box skin, the 
recesses being simply covered by sheets of white adhesive tape. 

The flaps extend over most of the trailing-edge, and the ailerons 
appear a fraction small, though they may be supplemented by 
spoilers. When Witt flew the Atlantic past at low speed he showed 
an adequate but not sprightly rate of roll. With flaps extended, the 
aircraft flew with its nose well down, but both landing and take-off 
appeared surprisingly short, even allowing for the low flight weight. 

Altogether, the Atlantic is an impressive aeroplane. But Breguet 
had more to show. As soon as the Atlantic stopped after its 
demonstration, Witt emerged at the double from the tail hatch and 
was whisked off in a van to the remarkable 941 prototype, the 
engines of which were already running. He took control and 
proceeded to show off its singular capabilities, leaping off the 
ground in less than 100yd, turning in a circle of perhaps 250yd and 
landing in certainly no more than 70yd. With four Turmo IIIs 
and a clean aircraft he could fly fast; but with flaps down to 90°, 
and slats extended and the tailplane at an astonishing nose-up 
angle, he manceuvred the large machine almost violently at about 
70kt. The short landing run was assisted by reverse pitch and 
powerful brakes on the four low-pressure wheels of the Messier 
Jockey undercarriage. Afterwards, Witt opened the rear doors and 
lowered the ramp before dashing over to give a second demonstra- 
tion in the Atlantic. A versatile man, versatile aeroplanes, a 
versatile company. They deserve their success. 


Breguet’s other impressive progeny, the 941, looks on at the naming 
ceremony. Both the Atlantic and 941 were demonstrated by Bernard Witt 
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This Boeing B-52H, photographed during compatibility tests with the Skybolt missile at Wichita, is now at the USAF Flight Test Center at Edwards 





AFB for performance testing. Another B-52H at the Air Proving Ground Center at Eglin AFB has successfully completed drop tests of dummy missiles 


Missiles and Spaceflight 


EUROPE’S LAUNCHER GOES AHEAD 


The Anglo-French proposals for the setting-up of an organization 
to develop and build a European three-stage launcher using Blue 
Streak as first stage, originally proposed at Strasbourg last January, 
have now been translated into a “final draft Convention” which 
has been agreed by delegates from six European governments and 
Australia in addition to Britain and France. The Convention has 
now been submitted to the governments concerned for final 
consideration. 

This in essence was the result of the five-day conference held in 
the music room of Lancaster House, London, last week. A point 
not made clear by the Ministry of Aviation until the opening day of 
the conference was that those countries which had agreed to send 
delegates to the conference (Flight, October 12) had thereby agreed 
in principle to the Anglo-French proposals. The London meeting 
was therefore a formality at which the exact wording of the Con- 
vention was agreed, rather than a basic discussion of an open 
question. 

Delegates from Australia, Belgium, Britain, Denmark, France, 
Italy, the Netherlands, Spain and West Germany attended, with 
observers present from Norway, Sweden, Switzerland, the Council 
of Europe and the European Space Research Organization. 
According to a Press communiqué issued at the close of the 
meeting : 

“The proposals provide for the organization to carry out an initial 

ory of work for the development of a launcher using Blue 

as the first propulsion stage, a French rocket as the second 

nage A a third stage to be developed under the leadership of the 

Federal Republic of Germany. The ee pee oy will also develop as 

part of the initial programme a series of satellite test vehicles to prove 

the launcher system. The programme provides for the first firing of 

the complete three-stage launcher to take place from Woomera in the 

summer of 1965. An attempt will be made in this trial to place a satel- 
lite test vehicle in orbit. 


“The Convention provides for an elaborate programme of advanced 
studies to be carried out in the first two years of the initial programme 
with a view to formulating proposals for a second programme to be 
carried out by the organization. . 

“Work will be carried out on behalf of the organization by means of 
contracts placed either by the organization itself or by the governments 
of member-States on its behalf. The allocation of contracts will be 
determined by the organization on the basis of a rational distribution of 
work among member-States, having regard to technical and economic 
criteria. 

The Minister of Aviation, Mr Peter Thorneycroft, speaking at a 
Press conference at the end of the Lancaster House meeting, said 
that the organization had no plans to build any satellites other than 
the satellite test vehicles mentioned in the communiqué. It was 
possible, he said, that the European Space Research Organization 
might use the launcher when it had been developed (ESRO’s eight- 
year programme, as reported in Flight of November 2, includes a 
total of four firings which would require a launcher of this class). 
Other applications, the Minister stated, were also “possible.” 

Replying to a question concerning the motive behind the pro- 
posals, Mr Thorneycroft said; ““The object is to avoid a situation in 
which Europe is right out fof this field] . . . it gives us the oppor- 
— of taking some part in the commercial advantages to be 
gain 

The launcher-development programme proposed at Strasbourg 
was described fully and exclusively in Flight of February 17, 196]. 
There had been no basic change in the proposed programme since 
the Strasbourg meeting, the Minister reported. 

Assuming that Sweden, Norway and Switzerland remain outside 
the organization, however, there will be a change in the detailed 
arrangements for financing the programme. Britain’s original 
commitment was to have been one-third (about £23.3m) of the 
£70m which the programme is estimated to cost. The absence of 
the above three countries leaves a gap of approximately £4.4m to 
be made up jointly by Britain, France and West Germany. 





Discoverer 34 was launched into orbit from Vandenberg Air Force 
Base by the USAF on November 5. Recovery of a payload capsule 
was planned. 

Revised performance figures for the first Saturn flight from Cape 
Canaveral on October 27 issued by NASA give the downrange distance 
as . miles and the impact point as “within ten miles of the planned 


The third Skylark in a NASA series of four firings from Woomera 

ved a height of over 100 miles on November 2. The rocket was 

fitted with a boost motor and the payload included instruments to 
study the intensity and distribution of ultra-violet radiation. 

The Soviet Union completed its series of long-range rocket tests into 
the central Pacific with a firing on October 29. At once the Tass agency 
was authorized to state that the region—roughly 1,000 miles south-west 
of Hawaii and 1,000 miles north-west of Christmas Island—bounded 
by the co-ordinates announced on September 10 was once more open to 
sea and air traffic. In the original announcement it was stated that 
launchings would terminate on October 15, but on October 13 the 
programme was extended until October 30. Successful launchings were 





announced on September 13, 17 and 21 and October 7, 12, 15, 22 and 29. 
Each firing was stated to have been accomplished by a “multi-stage 
carrier rocket,” that of October 7 being said to impact with extreme 
accuracy as a result of its new type of guidance system. In every case 
the range was given as approximately 12,000km (7,460 miles), and the 
penultimate stage of the carrier rocket was always claimed to strike the 
sea with “a high degree of precision.” Nothing was said of any failures. 


The USAF announced on November 3 that signals from the Midas 
satellite carrying the West Ford dipole experiment, launched on October 
21, had shown that the dipoles had been ejected from the satellite but had 
not dispersed as planned. Attempts to locate the dipoles by radar had 
not been successful. 

An attempted test of the NASA Mercury tracki ing network by means 
of a 150lb satellite in an elliptical Earth orbit failed at Cape Canaveral 
on November 1, when the Scout launch vehicle had to be destroyed by 
the range safety officer after it had “veered from side to side,” accordin 
to Reuter. Up to four three-orbit missions for the satellite, whic’ 
carried communications components similar to those in the Mercury 
spacecraft, had been planned. 















726 FLIGHT, 9 November 1961 


Missiles and 
Spaceflight... 





Sights 
of 
New York 


BY KENNETH OWEN 


a 


* 


: 


“FLIGHT” PHOTOGRAPHS BY THE AUTHOR 


ee 





Inside, and outside, the New York Coliseum last month. The heading 
picture includes the mock-up of UTC’s booster-sized conical 
segmented rocket, and the Moon base constructed by Martin 


“United States Air Force Electronic Systems Division is 
creating an automated Combat Operations Center for 


” 


‘De within Mt Cheyenne in Colorado,” ran the notice, 


North American Air Defense Command .. . 

Meanwhile, deep within the Coliseum in New York City, Bur- 
roughs Corporation had installed an actual piece of Mt Cheyenne 
—courtesy Utah Construction and Mining Co, NORAD excava- 
tion contractor. 

The hunk of granite from Mt Cheyenne was without doubt the 
oldest exhibit on display at the American Rocket Society’s 1961 ex- 
position which accompanied the Society’s annual meeting and 
“Spaceflight Report to the Nation” last month. It was more dif- 
ficult to identify the newest exhibit, for everything else in the exhibi- 
tion was new, from the ion engines and satellites of today to the 
spacecraft and model lunar bases of tomorrow—or perhaps the day 
after. 

As might have been expected in an exhibition designed to appeal 


both to professionals and to the general public, the show was a 
mixture of technical interest and fairground gimmicks, wrapped 
together in glossy brochurity and tied with a Madison Avenue gift- 
wrap bow. Expected or not, the overall effect was startling. 

The National Aeronautics and Space Administration occupied the 
large centrepiece area on the main exhibition floor. Highlight of 
interest here was the spiky, shiny blunt-winged insect that was the 
proof test model of the Ranger spacecraft—no mere display model, 
as Dr Pickering of JPL pointed out, but a working prototype that 
could have been flown. A few years ago the sort of thing one saw on 
the covers of the science-fiction magazines—now a duplicate of the 
craft that was at that time being readied for a half-million-mile 
flight on top of an Atlas-Agena at Cape Canaveral. 

In smaller models, films and explanatory displays, the overall 
US civil space programme was illustrated. A cutaway model of a 
possible Apollo spacecraft, and another of the Saturn booster, 
showed what President Kennedy’s accelerated man-on-the-Moon 
mission involved, while early Mercury capsule shapes, plus a cap- 
sule mock-up and actual control console, filled in some of the detail 
of this much-publicized programme. 

On the McDonnell booth, also, Project Mercury was the theme. 
Visitors queued to look inside an actual capsule while the seven 
named, contoured couches were hung along the wall like the primi- 
tive space-age totems they are. 

Although NASA had the central display position, Rocketdyne 
and United Technology Corporation vied with the space agency in 
sheer visual impact. Rocketdyne sales-talk was conducted be- 
neath a mammoth full-scale mock-up of the business-end boat-tail of 
Saturn, the eight-chamber cluster periodically lighting up with what 
might be termed a ruddy glow to accompany a recording of a Hunts- 
ville static firing. As for UTC, a full-size mock-up, sliced down the 
middle, of the 30ft high segmented solid recently test-fired in Cali- 
fornia literally overshadowed the NASA exhibits. 

Ryan showed a control-line “flex-wing” model flying round and 
round the salesman on the company stand. Scientific Industries 
Inc exhibited the ingenious Copernican planetarium, useful not only 
as a teaching and demonstration aid but also as a celestial ana- 
logue computer for orbital-mechanics calculations. A notice next 
to an enigmatic machine on the Plasmadyne booth read: “NEXT 
RUNNING OF THE PLASMA WILL BE 5.30.” ; 

General Dynamics/Astronautics had a worthy selection of gim- 
mickry, involving three young ladies with blue hair, a “launch a 
spacecraft to the Moon” sideshow and an invitation to “test your 
astronautical reaction time.” Hughes Aircraft invited visitors te 
weigh themselves—on a set of lunar-weight scales. 
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Left, model of space electric rocket test (SERT) capsule being built by RCA for NASA’s George C. Marshall 
Space Flight Center. Right, model of Hughes/NASA Syncom synchronous communications satellite 


Left, Saturn boat-tail mock-up by Rocketdyne, and piece of Mt 
Cheyenne by Burroughs. Above, NASA model of nuclear rocket 
powered spacecraft which might take seven men to Mars 


On our way to enter the swing doors into Martin’s black-domed 
Moon-base we narrowly avoided colliding with a king-sized plastic 
beach ball, rolling along the aisle with a flat lid on top, labelled 
LUNAR ROVER. This was being controlled by a gentleman on the 
RCA booth via a small control box and a long wire. The Moon and 
the lunar surface was indeed a popular theme with a number of 
companies. 

m1 ion to the Moon,” also, was the theme of a singular pre- 
sentation by Aerojet-General. Within one whittled-out sphere, re- 
miniscent of an enlarged practice golf-ball, was a model ofa NERVA 
nuclear rocket. Within another, Miss Donna Monroe gave her in- 
terpretation, dancewise, of the “‘Ascension to the Moon” theme. For 
some reason, the dance routine was changed midweek to a visual in- 
terpretation of the punchy Aerojet sales commentary being delivered 
over the loudspeakers. [Continued overleaf 


Below, actual hardware—JPL Ranger proof test model on NASA display, with model of Saturn at right. Below right, upper stages 
of Saturn model. Above right, Earth’s magnetic field simulator by RCA measures magnetic dipole of rotating Tiros-type satellite 
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Left, model of possible three-man Apollo lunar spacecraft shown by NASA. 


Dyna-Soar model mounted on Titan booster. To the left in this picture is 


OSCILLATING — ELECTRON- 


LON ENGINE 





Laboratory working model of oscillating electron ion 
engine (United Aircraft Corp). Below, Nimbus/Aeros 
operational weather satellite model (NASA) 











Right, a contribution by the Defense Department— 
a NASA Mercury capsule, one of several on display 


Missiles and Spaceflight . 


“Grumman,” a paragraph on a give-away package told us, “is 
proud to have been chosen to develop and construct the orbiting 
astronomical observatory for the Goddard Space Flight Center 
of the National Aeronautics and Space Administration. With this 
model [a cardboard cut-out OAO], we share our pride with the 
people of the United States.” Another shareworthy offering was 
an Astroguide Navigator for Earth Orbiters, described as a geo- 
stellar projection matching system adapted as a slide rule. 

“Exhibiting in depth” was a new technique introduced at this 
year’s show. This meant that the aisles ran through the centre of 
many of the company stands, creating a “Come into my parlour” 
atmosphere in which escape for the visiting journalist from the 
spiderous PRO’s web was made more difficult. 

Not content with the’impact of the Saturn boat-tail mock-up in 
the main display, Rocketdyne impressed with sheer size again in the 
parent North American Aviation stand on the ground floor of the 
three-floor exhibition. Here was shown a mock-up of a single- 
chamber 1,500,000Ib thrust F-1 engine. For those interested in an 
overall view of aviation development, there was the Flicker Flash 
Theatre, showing “Progress” or “Where from have we come?” 
This was described in the programme as a “light-hearted approach 
to the history of flight, cum balloonists to rocket pilots in a nickel- 
odeon flicker movie presentation, complete with sound effects and 
ricky tick music.’ 

Other exhibitors nearby included the Boy Scouts of America and — 
the State of Florida. Meanwhile, on the second — or third © 
(US) floor, a young lady in an abbreviated skirt was dispensing 
cigarettes by courtesy of Northrop; Marquardt was urging “‘Scien~ ~ 
tists! See your experiment become a reality” (by means of Mar- 
quardt sounding rockets); and Callery Chemical Co invited pas ~ 
sers-by to sit in on a rocket roulette game. 

Well, I managed not to be recruited into the Boy Scouts of 
America, declined to emigrate to Florida, and was too busy taking 
pictures to settle down at the roulette wheel. I wasn’t really in the 
market for a sounding rocket either, and, although it hardly seemed 
to matter at the time, I do not smoke. 

But this was irrelevant. The sights of New York had proved 
photogenic and fascinating. The American Rocket Society’s Space- ~ 
flight Report was good and loud, even if the noise of the report was 
muffied somewhat by the clicking ball on the roulette wheel, the 
clinking ice in the drinks at the company hospitality suites, the ri 
tick music and the cries of those trampled underfoot in the 
for cigarettes on the Northrop stand. 
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Left, model of six-legged walking device for unmanned lunar exploration (Space-General Corporation). Right, mock-up of 
Rocketdyne F-1 engine (North American Aviation), with Atomics International Snap-2 nuclear reactor model in background 





Left; Aerojet-General displayed Titan 2 model (right) and Miss Donna Monroe (for explanation, see text). Right, mock-up of the 
massive Grumman/NASA orbiting astronomical observatory, with six-inch Vanguard | satellite replica in foreground for scale 
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Technical topics presented at the Coliseum by General Dynamics Astronautics: Left, Miss Pat Hamer, who has blue hair, presides 

at GD's “hit the Moon" operation. Right, you are watching a person's response hesitation rate in a repetitious situation, it says here 


Left, Gila-Kiva research rocket shown by Rocket Power Inc. Right, historical presentation by North American Aviation. As certain 
pictures on this page may have suggested to perceptive readers, the SBAC show at Farnborough was never like this. Well, hardly ever 
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EUROPE’S SPACE PROGRAMME: Part 2 


HE creation of a European Space Technology Centre is a 
major feature of the proposed programme which was dis- 
cussed in Munich at the recent meeting of the European 

Preparatory Commission for Space Research. As reported in last 
week's issue, this centre would direct and co-ordinate the European 
Space Research Organization’s short-term, medium-term and long- 
term projects. The detailed lines of investigation proposed are:— 


Short-term Projects These are sounding-rocket experiments which 
could be quickly developed, but which would continue in parallel 
with medium-term and long-term work. The auroral zone, i.e. the 
region above 65° geomagnetic where the vertical component of the 
Earth’s magnetic field becomes predominant and the charged par- 
ticles from space penetrate closer to earth, is an important area of 
study on the interaction of solar activity with the Earth’s atmos- 
phere. The following experiments have been proposed :— 


Glow below auroral forms; ultra-violet auroral spectroscopy; 
X-radiation in aurorae; corpuscular radiation in aurorae; very soft 
electron spectrum in auforae; magnetic measurements; corpuscular 
radiation during polar cap absorption events; angular distribution of 
PCA protons outside the atmosphere; electron density distribution from 
propagation, impedance probe and Langmuir probe measurements; 
electron temperature; ion mass-spectrometry; negative ions in the 
ionosphere; ratio of negative ion to electron content in the ionosphere; 
temperature, density, composition and winds in the upper atmosphere; 
and primary cosmic rays associated with solar flares. 


Many of these experiments would also be carried out at lower 
latitudes, forming a second main group. The third group envisaged 
covers astronomical studies, and in particular solar ultra-violet and 
X-radiation; lunar and planetary ultra-violet and infra-red radia- 
tion; and solar corona, zodiacal light and hein. 

The selection of rockets to be used for the short-term projects can 
be made only after a detailed analysis of all the requirements of the 
mission. Most of the vehicles used in this programme would be of 
the solid-propellant type, for simple servicing and short-notice 
firing. It appeared that payload capabilities ranging from 75kg (at 
a height of 300km) to 15kg (at 80km) would be required, and a 
standard rocket capable of carrying a 50kg payload to a height of 
150km had been adopted as a convenient unit. 

Also mentioned at the meeting were “proposals for the develop- 
ment of guided rockets which could be fired from restricted ranges 
in inhabited areas, and would be equipped with control systems for 
landing safely within the range.” 


Medium-term Projects Using small satellites, the following fields 
of study are proposed :— 

Ionospheric studies using topside sounders, electron temperature probes, 
ion mass probes, RF spectrometer for observation of terrestrial trans- 
mitters by measuring terrestrial radio noise; radio-astronomical studies 
by measuring VLF noise outside the ionosphere, low- and medium- 
frequency (0.1-5Mc/s) cosmic noise, spectral distribution of cosmic 
noise over the range 0.1-20Mc/s, spatial distribution of cosmic noise 
at about 2Mc/s. 

Measurement of atmospheric temperature, pressure, density and com- 
position; studies of flux, energy distribution and angular distribution 
for proton and electron radiation associated with aurorae and polar- 
cap absorption; studies of primary cosmic radiation (electrons, protons, 
neutrons and heavy nucleii) by means of different techniques (emul- 
sions and counters of different types). 

Investigation of the solar X-ray and ultra-violet emission; magnetic 
measurements; detection of micrometeorites; geodetic measurements; 
and study of relative biological effectiveness of cosmic radiation. 


Deep-space probes for medium-term projects are also envisaged, 
with the following preliminary objectives :— 

Measurement of interplanetary magnetic fields; studies of cometary 
evolution and the effects of the “solar wind” and solar radiation pres- 
sure on comet tails by injection of suitable materials—gaseous comets, 
cometary nucleii consisting of about one ton of NH,, CO,, etc, in solid 
form, comets consisting of a few kilograms of the heavier earth-alkali 
elements, penetration of a comet head; studies of interplanetary plasma 
and of cosmic dust. 


Long-term Projects ESRO’s first major project would be the 
development of stabilized satellite astronomical observatories, 
with experiments including :— 

Ultra-violet stellar spectroscopy to 1A resolution in the range 1,250- 
3,300A (a 20in mirror could be used for stars down to the fifth magni- 
tude, and coarse guiding to Imin of arc and fine guiding to 4sec of arc 
would be required). 

Soft X-ray stellar eye em to give information on the dynamics and 
chemical composition of stellar coronae, etc; spectroheliography in 
ultra-violet and X-rays; study of fluorescence, absorption and scatter- 
ing by interplanetary matter to give information on zodiacal light, 

mschein and properties of outer solar corona. 
"Tat for special ultra-violet and X-ray sources; search for shifted 
Lyman-alpha radiation from distant galaxies ; lunar, planetary and come- 
tary studies (atmosphere, surface temperature and possibly topography); 





study of directional intensity of cosmic rays; study of profiles of inter. 
planetary and interstellar absorption lines. 

Infra-red studies of stars and planets ; microwave spectroscopy of stellar 
regions; photography and television of star fields in ultra-violet for 
study of stellar evolution; high-resolution studies of double star systems. 


The second long-term project would be the development of lunar 
satellites for the following investigations :— 


Study of properties of lunar gases—mass number, degree of ionization, 
temperature, secular and regular variations and possible connection 
with solar particle flux, meteorite and dust fluxes, possible volcanism, 

Study of lunar surface—topographical details, radioactivity, X-ray 
spectrum, altimetry; measurement of lunar gravitational, electric and 
magnetic fields; observation of radio and infra-red radiation to obtain 
temperature depth curve. 

Provision of a long-life solar and interplanetary observatory for ob- 
servations of solar corpuscular flux, interplanetary dust, and cosmic 
rays outside the terrestrial magnetic field, and taking a first step to- 
wards the study of planets. 


tion of Scientific Work ESRO’s scientific projects 
would come undec three categories: (1) ESRO’s own experiments, 
(2) combined nati»nal/ESRO experiments and (3) purely national 
experiments with ESRKO’s assistance. For the first two classes of 
experiments, ESRO would provide technical facilities such as 
co-ordination and engineering of rocket payloads; testing of 
components and payloads; i ing of satellites and of certain 
experiments; launch vehicles; telemetry, stabilization, recovery, 
power supply and other equipment; launching ranges, launch 
operations and data recording and reduction. 

Opportunities for original research beyond those existing in 
individual countries would also be provided by ESRO, by means of 
two types of research fellowship. Visiting fellowships would be 
tenable at the research centres of member states, and in addition 
there would be research fellowships tenable in the research or 
technical groups cf ESRO. 


Data Handling _It is clearly evident that there would be a re- 
quirement for a centre to deal with the large flux of data from ESRO 
space projects. Such a centre should be situated close to a scientific 
community, a communication centre and a convenient airport. It 
should also be relatively close to other computing facilities. 

ESRO’s tracking and telemetry network should be capable, if 
need be, of operating independently of existing networks, but 
capable also of being linked with them where possible. A minimum 
network could be formed by the creation of four new tracking and 
telemetry stations, the addition of radio tracking facilities to two 
existing telemetry stations, and the use of other radio tracking data 
which may be obtained by stations not formally within the network. 

The present US Minitrack stations form a rough line down 
longitude 75°W, and ESRO (in co-operation with the USA) could 
create two new chains, one running through Europe and Africa at 
about 15°E and the other through Japan and Australia at 135°E. 

The 135°E chain would use the existing Minitrack stations at 
Winkfield and Johannesburg, and three new stations at Kiruna, 
Southern Italy or Spain or the Canaries, and Kano (existing 
Mercury station) or Fernando Po. Along 15°E the existing Mini- 
track station at Woomera would be used, with a new station in 
Japan and an expansion of the telemetry station at Singapore. 

In addition to these radio-tracking stations, the establishment of 
at least three optical-tracking stations is recommended. 


Sounding-rocket Ranges As reported last week, the creation of a 
new range at Kiruna, Sweden, is envisaged for firings in the northern 
auroral zone. For medium-latitude firings, existing national facili- 
ties might be used. Those considered were :— 

South Uist Range (UK), 57°N—Not adequately equipped; could 
Only be used for small sounding rockets at marginal costs. il 

A rth Range (UK), 52°N—Adequately equipped but limited 
in size (roughly circular, 32km radius). ; 

Sardinia Range, 39°N—Adequate in size and probably in instru- 
mentation. 

Hammaguir Range (Sahara), 32° N—Adequate. 

Woomera Range (Australia), 31°S—Adequate. 

The gap between 39° and 52°N could be filled by a range at 
about 46°N, a site in the Landes in France being “‘an interesting 
possibility.”” There appeared to be no precise scientific requirement 
as far as the lower latitudes were concerned, although the Canary 
Islands (28°N) and the Fernando Po Island (near the equator) were 
possibilities for the future. It did appear scientifically desirable to 
operate in the very high latitudes, and three sites in Greenland— 
Thule, Godhavn and Nassarssuaq—provided possibilities. _ 

France was developing a self-contained mobile firing unit, due 
for completion next spring, which might be used for temporary 
operations in remote places. In this respect firing from the sea 
would be easier, but was believed to be basically more expensive. 
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Down go 
fuelling costs 
with the 

new A.W.E. 
fuel coupling 


A new comprehensive range of aircraft mounted coupling units for aviation 
fuelling is now available ex stocks at A.W.E. 

Combination of single seal and valve seat in the design reduces maintenance, 
spares holding, offers interchangeability of parts and provides a high degree 
of initial and operating economy. 

The range comprises eight couplings with four types of outlets to each, 
Two sizes are available, either 14 or 2} inch outlets, all other parts being common 
to these. Special outlet connectors can be provided by arrangement. 

Designed to Ministry of Aviation standards the couplings conform to 
International Standards Organisation and U.S. Military Standards requirements. 
The bayonet flange accommodates any of the approved kerosene or gasolene 
hose units. 

A development of this design for handling H.T.P. is also available, complete 
with A.W.E. designed hose coupling. 


ARMSTRONG WHITWORTH EQUIPMENT 
Hucclecote, Gloucester. Telephone: Gloucester 66781 


WHITWORTH GLOSTER AIRCRAFT LTD.. 
MEMBER OF HAWKER SIDDELEY AVIATION. 
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A SINGLE VIGILANT : 


9 NOVEMBER 196] 


DOES THE WORK OF 
THREE OF ITS NEXT BEST COMPETITORS 


ON OPERATIONS 

Vigilant’s proven record shows a missile reliability of over 
95%, and a 90°% record of hits on vulnerable target areas. 
This is at least twice as good as the record of any comparable 
infantry anti-tank guided weapon. 


IN INITIAL TRAINING 

Vigilant’s easy-to-learn velocity guidance control cuts train- 
ing requirements to 5 hours simulator experience plus the 
firing of only 2 live rounds—at least a 3 to 1 advantage to 
Vigilant over any other comparable weapon. 


IN REFRESHER TRAINING 


Only 1 or at most 2 live round firings are needed—another 
8 to 1 advantage to Vigilant. 


Thus in terms of battlefield effectiveness, Vigilant costs less 
than any comparable weapon. 


ONE HUNDRED PALL MALL LONDON SW1 





VIGILANT 


ONE-MAN INFANTRY/PARATROOPER 
ANTI-TANK WEAPON 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD. WEYBRIDGE, SURREY. A Company of 


BRITISH AIRCRAFT CORPORATION 
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BLOODHOUND MARK I] STRENGTHENS SWEDENS DEFENCE 


BRISTOL/FERRANTI 


Sweden, who chose Bloodhound Mark | for her defence, has now 


ordered Bloodhound Mark Il for her second generation guided missile R LOO D H 0 U N D 


system —to put Swedish defence ahead of tomorrow’s problems. 


BRISTOL AIRCRAFT LTD FILTON HOUSE BRISTOL A Company of 


»N ye BRITISH AIRCRAFT CORPORATION 


ONE HUNDRED PALL MALL LONDON SW1 
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SPERRY 
TWIN-GYRO 





The Sperry ““Twin-gyro” 
Platform represents the most 
advanced developed platform 
reference for manned aircraft 
applications utilising non-floated 
gyros. 

Using two directional 
gyroscopes with “Rotorace” ® 
bearings mounted in a coupled 
gimbal system of novel design, 
this equipment provides a 
fully manoeuvrable heading and 
attitude reference with “Inertial” 
quality performance. 


SPERRY 






PLATFORM 





CHECK THESE FEATURES- 





Proved performance 





Readiness time 





Reliability 





Size and weight 





Cost 





Availability 





Maintenance and overhaul 





Technical support 





VINININININILINIS 





System “‘growth’’ potential 


— 





GYROSCOPE COMPANY LIMITED 


Great West Road, Brentford, Middlesex 


Telephone: [SLeworth 1241. 





Telex 23800 
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Missiles and Spaceflight .. . 






SATURN PROSPECTS 


Cape Canaveral, Florida 

OLLOWING the October 27 flight of a preliminary rocket of 

the Saturn C-1 configuration from Cape Canaveral (Flight, 
November 2), Dr Wernher von Braun commented on the overall 
Saturn programme. Despite the highly encouraging results of the 
first shoot, he said, the programme could not be speeded up mark- 
edly in the immediate future. The critical factor would be the 
availability of upper staging. 

Approximately $600m (£215m) has already been spent or appro- 
priated in the Saturn programme, which shares with the Mercury 
manned spaceflight project and a number of military vehicle sys- 
tems the highest US materials priority, termed DX. The maiden 





By WILLIAM HINES (Washington Star) 








flight of the Saturn vehicle was of almost unparalleled perfection 
—only two other US rockets, Titan and Minuteman, were success- 
ful on their first launchings. 


The shot was hailed in the US as a great step forward in American ~ 


rocketry, as indeed it was. But many commentators jumped to 
one of two erroneous conclusions: (a) that the US had now answered 
the Russians in the big-booster end of the space contest, or (b) 
that the success of Saturn C-1 was a significant contribution to 
achievement of the national goal of a team of men to the Moon 
and back before 1970. 

Actually, the Saturn C-1 is a full two years away from orbital 
flight and probably three years away from the sort of reliability 
that would warrant entrusting men to it. Thus, though the vehicle’s 
first stage is believed to exceed Russian boost power by a factor of 
almost 2, the lack of orbital capability negates Saturn’s present 
role as a challenger to the Soviet rockets. 

As far as men on the Moon are concerned, the first configuration 


of Saturn does not fit into this part of the space programme. An 
advanced model of the Saturn rocket, using an entirely different 
propulsion system, will be needed for the Moon journey. Similarity 
between Configuration | and later configurations is in name only. 

A decision on the type of rocket to be built for the manned lunar 
voyage, promised “before Christmas” by Dr von Braun, will 
probably be made within a fortnight. It now appears most improb- 
able that the US will attempt to build a huge Nova cluster of eight 
1.5-megapound engines. This type of machine, 45ft in diameter at 
the base, more than 300ft high and weighing something over 4,500 
tons, would be necessary for a direct flight to the Moon. 

Designers have come to the conclusion that engineering prob- 
lems with such a large rocket would present greater difficulty than 
would orbital rendezvous. It is now almost a foregone conclusion 
that the Moon journey will be done in two jumps instead of one, 
the first jump taking payloads to a 300-mile orbit for assembly, 
and the second taking them on to the Moon. 

Three advanced Saturn configurations, C-3, C-4 and C-5 are 
being studied preparatory to the final decision. C-3, powered by two 
1.5-megapound F-1 engines, could place 100,000Ib in orbit, and a 
rendezvous of four payloads would be necessary. C-4, with four 
F-1 engines, could orbit 200,000lb, thus permitting assembly of 
the required 400,000Ib payload with a single rendezvous. C-5, 
powered by a five-engine F-1 cluster, could orbit between 250,000 
and 300,000Ilb. A single rendezvous would still be needed with 
C-5, but an advantage to the use of this vehicle is that its added 
= capability could be translated into a safety-margin at 
ftom. 

The C-4 concept is being advocated by General Dynamics/ 
Astronautics, builders of the Atlas and Atlas-Centaur systems. 
C-5 is favoured by some members of von Braun’s group, principally 
for the safety factor it offers. 


COMPLEX 34 


SATURN was launched from a 45-acre site at Cape Canaveral 
known as Complex 34, constructed for NASA by the Army Corps of 
Engineers. At the centre of the 438ft diameter concrete launch pad 
is a 27ft high pedestal on which the Saturn vehicle is mounted. In 
its initial configuration the rocket is 162ft high, and is overshadowed 
by the huge servicing structure shown in the accompanying photo- 
graph. Described, inevitably, as the free world’s largest movable 
wheeled structure, this tower is 310ft high, weighs 2,800 tons, and 
has a 56ft wide central opening. 

After the rocket checkout is complete, the service structure is 
moved to a parking area some 600ft from the launch pedestal. 
Movement of the structure, at a rate of 1.5-40ft/min, can be controlled 
by one man in a control cab at the 27ft level. The two base legs of 
the structure, each measuring 70ft x 37ft at the ground, each con- 
tain a two-storey building which houses the tower’s operating 
equipment and rocket checkout apparatus. 

The launch control centre, similar to the blockhouses previously 
built at the Cape for Atlas and Titan missiles, has 12ft-thick concrete 
walls; a 2ft-thick, 23 ton door; and 10,000 sq ft of protected floor- 
space on two levels. Beneath the launch pad is a 215ft x 38ft 
toom known as the automatic ground control station, which serves 
as a distribution point for all measuring and checkout equipment, 
power supplies and high-pressure gas. 

Kerosine fuel for the booster is stored in two 30,000 gal above- 
ground tanks located about 950ft from the launch pedestal. The 
fuelling operation is completely automatic and is operated from the 
blockhouse, the full sequence taking approximately 40min. 

Well separated from the fuel supply, at a distance of some 650ft 

the pedestal, are two liquid oxygen storage tanks. Time to 
fillSaturn’s five lox tanks is estimated at about 40min. 

There are several uses for gaseous nitrogen and helium in the 
pres and firing of Saturn, and a high-pressure gas facility is 

ted about 1,000ft from the launch pad. This contains 32 storage 
vessels for nitrogen and four for helium. 

About one mile north of Complex 34 is the site of NASA’s 
Planned Complex 37. Scheduled for first-phase completion late in 
1962, this new complex will eventually have two launch pads served 
by a common rail-mounted tower. Further expansion is planned 
with the acquisition of an additional area of some 80,000 acres, 

will permit the construction and operation of six or more large 
Saturn and Nova-class vehicle complexes. 


Soturn’s 310ft service structure on Complex 34 at Cape Canaveral is 
fe seen together with the launch pedestal on which the vehicle 
itself is mounted. Weight of the service structure is 2,800 tons 
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CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views expressed by correspondents in these columns. 
The names and addresses of the writers, not for publication in detail, must in all cases accompany letters. 


Monospar Memories 


S one of the few owner-pilots of Monospar aeroplanes, I was 
naturally very interested to read the article in your issue of 
October 12, entitled “Vintage Twin.” I would point out, however, 
that your contributor “H. W.” was incorrect in stating that these 
machines were made in Croydon. The factory of the General 
Aircraft Company was in fact at Hanworth, which was the head- 
quarters of National Flying Services. These aircraft were designed 
to take Pobjoy engines, by a Mr Stieger, and he also designed a 
retractable undercarriage for my machine, which was fitted with 
brakes. It was possible to start the engines when sitting in the left- 
hand seat in the cockpit. 

Your contributor was rather critical of the flying quality of the 
particular machine that he tested; this I can only think was due to 
the fact that it had been fitted with Gipsy engines, which in my 
opinion also detract from the general appearance of the aircraft. 
As I was then living in Ireland I decided to order a twin-engined 
machine to replace my Puss Moth, as I was not very happy about 
crossing 50 miles of open sea on a single-engined machine. On 
referring to my log-book I find that I went to Hanworth on June 12, 
1933, to take delivery of this new aircraft, which was an ST.4 model 
registered G-ACHU. The log-book shows that I flew it for 20min 
with H. M. Schofield, and made three landings. I then flew it to 
Heston Aerodrome, and the following day I brought it home to 
Co Wexford. My landing field there was barely 400yd long, and it 
would therefore appear that this machine was not in any way 
difficult to fly or manceuvre. 

New Ross, Co Wexford Rosin CAZALET 

Designed by H. J. Steiger, the first Monospar was built at Brockworth 
y the Gloster Aircraft Co Ltd. Further aircraft were built by the 
Monospar Co Ltd, but in 1933-34 the company was reorganized as 
General Aircraft Ltd and moved its works to the London Air Park, 
Hanworth, near Feltham, Middx. It is probable that during the change- 
over period operations were conducted at both Hanworth and Croydon. 
The aircraft flown by “H. W.” carried an instrument-panel notice which 
stated “Designed and manufactured by General Aircraft Ltd, London 
Airport, Croydon.” —E 


BEA’s Pionairs 


AVING much enjoyed reading Mr John M. Davis's letter 

(September 21), may I add some further data, plus some other 
odd personal reflections on the unsurpassed reputation of BEA’s 
former DC-3/Pionair fleet? Before doing so, it is as well to remem- 
ber that although all 38 Pionairs have now been sold, BEA are 
still continuing to operate their remaining faithful seven Pionair- 
Leopards, mainly on the Scottish Highlands schedules. They 
include G-ALXN, which was one of the two Pionairs (the other 
being G-AMDB) which, back in 1950, were converted by Field 
Aircraft Services to take Rolls-Royce Dart 505s, and were com- 
monly known as the two Dart-Dakotas. Eventually both aeroplanes 
were returned to Scottish Aviation, who “de-modified” them back 
to Pionair standards. Appropriately enough, G-ALXN still bears 
the distinguished name Sir Henry Royce. 

In some fifteen years’ service with BEA—and recalling that the 
original fleet numbered only 22 C-47 Dakota 4s when the Corpora- 
tion started operations on August 1, 1946—it has been estimated 
that the Pionairs have carried over nine million passengers. Up to 
December 1960, the whole Pionair fleet had logged about 100m 
miles, during which time only three fatal accidents were recorded: 
in two of these, passengers and crews were involved, whilst in the 
third no passengers were involved, since the aircraft was on a 
scheduled all-cargo flight. Surely this must rank as an extremely 
fine record for one particular type of aeroplane, with no fewer than 
45 of the type owned by the same operator. I doubt if such an 
excellent record could be bettered by any other operator using such 
a large fleet of one type. 

The outstanding success and unique achievements of BEA’s 
much loved and much respected DC-3 Pionairs are a classic 


In writing about BEA Pionairs Mr Dennis Powell also mentions this 
BOAC member of the DC-3 family, in service some |2 years ago 













example of tremendous all-round teamwork spirit in which board 
members, senior and junior executives and the engineering, opera- 
tions, sales and traffic departments have all played their respective 
parts. In doing so, each team has contributed to the great success 
of what was originally known, in 1950, as the DC-3/Pionair Project. 

I should like to mention especially Mr Peter Masefield, Mr 
Beverley S. Shenstone, Capt J. W. G. James and the late Mr D. F. 
Mcintyre (former managing director of Scottish Aviation Ltd), 
without whose resourcefulness and teamwork there would probably 
never have been BEA’s Pionair DC-3 conversions. 

Having myself resided at Prestwick for some four years (1948- 
52), and although not in any way connected with BEA or Scottish 
Aviation at the time, it was, nevertheless, my good fortune to visit 
the company’s factory on several occasions, during which I was 
able to see these Pionair conversions taking shape—an impressive 
sight which I shall always vividly recall. 

Enclosed is a photograph [printed below—Ed] showing 
G-AGKF, one of BOAC’s former big fleet of C-47 Dakota 4s. | 
took it in 1947 whilst stationed at Khartoum, just before flying to 
Cairo in the same aircraft. G-AGKF disappeared from the UK 
Register circa 1949 and I never have been able to find out what 
happened to it. I rather suspect it may have been ferried back to the 
USA during the Korean War. 


Nairobi, Kenya Dennis M. POWELL 


Bomber Command y Germany 


N° that the controversy initiated by Messrs Webster's and 

Frankland’s new book belittling the aims of Bomber Com- 
mand’s wartime attacks is dying away, it would seem to be time to 
summarize the arguments put forward by the defence. 

It is a psychological fact that if one sets out with certain pre- 
conceived ideas on a subject one subconsciously accepts evidence 
supporting those ideas, while rejecting that tending to disprove 
them. Both the authors held the view that the bomber offensive was 
ineffective, and it is therefore natural that the statistics given as 
evidence should be those proving their point. The authors’ view- 
point is also reflected in their writing: for example, “*. . . only 15 per 
cent of the aircraft bombed within 75 square miles of their target ...” 
sounds far more discreditable than “ . . . 15 per cent of the aircraft 
bombed within five miles of the target . . . ,”” which amounts to the 
same thing. 

Historians in general have a tendency to be wise after the event— 
indeed, this is to some extent their job. They do, however, seem to 
forget that all the relevant facts which they have ascertained were 
probably not known to those concerned at the time Thus, while it is 
obvious now that had a certain course been followed it would have 
been far more effective than what was in fact done, any comm: 
can only act on the facts available to him at the time. If all field 
commanders had second sight and complete information, wars 
could be won with few casualties and no defeats. On several 
occasions targets allegedly vital to Germany's war effort were 
attacked and destroyed with no apparent effect, because they were 
not as vital as was thought. ; 

The main criticism appears to be that the general destruction of 
selected German cities was not worth the effort expended, and that 
it would have been more profitable to have made precision attacks 
on small, selected targets. It is also alleged that Bomber Comma 
was defeated during these attacks, the loss of 94 aircraft against 
Nuremberg being quoted as evidence. There are several arguments 
which can be raised against these allegations :— 

(a) The statistics showing that production increased during these 
attacks are given as evidence of wasted effort; but is this a justifiable 
conclusion? Surely the crucial question is by how much would produc- 
tion have increased had these attacks not taken place? This is admit- 
tedly almost impossible to answer, but a man who has had a nerve- 
shattering, sleepless night is not the most efficient worker next morning, 
even assuming that his factory is undamaged. Secondly, there can be a 
great difference between paper production-figures and actual production, 
particularly in a totalitarian state, where failure to meet the scheduled 
output might have dire results on the personnel concerned. The fact 
that many German field commanders complained so bitterly about 
shortages of equipment and material surely indicates that actual pro- 
duction was far behind that scheduled, and it is not unreasonable to 
suppose that this was due, in part at least, to Bomber Command's 
attacks. 

(b) In total war, the object is to hit the enemy where it hurts most, and 
it is easier to replace tools, equipment, and even whole factories, than 
skilled labour. By area-bombing whole cities, of which perhaps 80 per 
cent of the population were enga in the war effort, the casualties 
must, by the law of averages, result in a considerable reduction of. 
skilled labour force available, and thus have an effect on production, 
even assuming that no factories or other facilities are damaged. 
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A Lockheed L.749A used by the 
French for search-and-rescue 
duties (see letter below) 


(c) The defences against bombing attacks represented a considerable 
rtion of Germany’s war effort, which could otherwise have n 
for offensive purposes. One obvious example is the Ju88 —_ 

fighters, which could, with little alteration, have been used as either 

bombers or long-range fighters against Coastal Command’s anti- 
submarine patrols in the Bay of Biscay. By bombing whole towns with 

forces a greater defensive effort (and a greater dispersion of that 
effort) was required than if only “military” targets had been attacked by 
smaller forces. 

(d) It must be borne in mind that there were few units with a sufficiently 

high standard of training to be able to carry out precision attacks on 

small targets, and therefore the principle of area bombing was making 

the best use of the available forces. It is pointed out that when such a 

force became available, it was used to the full (e.g., Augsburg, Le 

Creusot, the dams, the Antheor Viaduct, the Dortmund-Ems Canal, 

and the “Crossbow” sites). It must not be overlooked that this type of 

attack would have been almost impossible without the experience 
ined during more general attacks. 

¢) The allegation of “‘defeat” depends upon the meaning placed upon 

the word. If the fact that a specific task—namely, the destruction of 62 

German cities—was left uncompleted, owing to the demands of what 

might be broadly termed tactical bombing in support of the invasion, 

constitutes defeat, then Bomber Command was defeated. The loss of 

94 aircraft against Nuremberg was perhaps a tactical defeat, although 

the attack was still pressed home, but this was just one single incident. 

As the C-in-C says, if you fight a battle every night, you must expect an 

occasional defeat. 

The stark fact remains that there was, in effect, no other method 
of offence open to this country between 1940 and 1944, certainly 
not one offering casualty rates as low as 4 to 5 per cent per opera- 
tion (Commando raid casualties were up to 70 per cent). The 
authors imply that day bombing might have been more effective; 
but apart from the lack of suitable bombers and long-range fighters, 
even the US Eighth Air Force, which developed the technique 
to a fine art, suffered a casualty rate of far more than 5 per cent, 
while the weight of bombs dropped compared to the effort involved 
was far less. In addition, the morale and physical effect (due to 
lack of sleep) of round-the-clock bombing was surely far greater 
than that of either day or night bombing alone, while the loss of 
production time when the attacks were in progress was also 
considerably greater. 

One aspect of Bomber Command's efforts which has never 
received the credit it deserves was the perpetual “‘Gardening,” 
or mine-laying operations. Perhaps the reason is that their results 
are so difficult to assess, but there is no doubt that they did cause 
considerable losses among German shipping, with comparatively 
low casualties among the aircraft. In passing, it may be remarked 
that the only damage to the three German warships which escaped 
up the Channel from Brest was sustained by the Prinz Eugen, which 
struck a mine laid by Bomber Command. 

Like all other historians to date, the authors do not appear to have 
appreciated the full significance of the Peenemunde attack. While 
this was not a complete success, Maj-Gen Dornberger, who com- 
manded Peenemunde, admits that the introduction of the V- 
weapons was delayed by some six months, and Gen Eisenhower 
is quoted as saying that, had those weapons been introduced on the 
scale planned, but six months earlier, D-day would have been 
impossible. (One reason that neither the V1 nor V2 were ever used 
on the scale planned was “‘Operation Crossbow.”) On that basis, 
therefore, it is not unreasonable to say that the attack on Peene- 
munde had a greater effect on the duration of the war than did 
any other single operation, and that “Crossbow” was a very 
effective follow-up. 

The foregoing points, with few exceptions, are merely summaries 
of the arguments put forward in the national Press by people 
ranging from Marshal of the Royal Air Force Sir Arthur T. Harris 
downwards, most of whom were concerned in one way or another 
with Bomber Command. Taken together, they surely represent 
something far nearer the truth than the views expressed in the book. 

Stevenage, Herts S. Rew 


Search-and-Rescue L.749As 


| HAVE pleasure in sending you a photograph [reproduced on 
this page—Ed] I have taken at Perpignan showing an L.749A 
: —4 (Search and Rescue—Section Aérienne de Recherches, in 
rench). 
This aircraft, F-BAZT, is one of six owned by the Secretariat 
eneral a l’Aviation Civile et Commerciale and utilized by SAR 
with military crews. All the planes are modified for rescue and are 
fitted with four blisters (two on each side of the fuselage) for direct 
observation. Fifteen men form the crew of each. 












An aircraft like this one, registered F-BAZP, discovered the 
—- of the ill-fated Derby Airways DC-3 G-AMSW on Monte 
1 le 
All the six L.749As are ex-Air France machines and are regi 
tered F-BAZJ, F-BAZM, F-BAZO, F-BAZP, F-BAZT, F-BAZY. 
Colour scheme is white top, orange Day-glo cheat line along the 
fuselage and grey below this orange line. Tail is orange and grey. 
Perpignan R. CARATINI 


Airmail Pioneers 
OX group at 30 Air Materiel Base, RCAF Langar, Notts, 
is attempting to obtain data on certain aviators from Great 
Britain who participated in some way in the development of airmail 
services in Canada. 
A copy of a letter addressed to the Royal Aero Club and listing 
seven aviators from Great Britain is enclosed. Would it be possible 
for you to publish this in the hope that some readers may have 


data on these men? 
RCAF Langar, Notts R. K. Matort, Fit Lt 


President, Stamp Club, 30 Air Materiel Base 


[The substance of Fit Lt Malott’s letier to Col R. L. Preston, RAeC 
Secretary-General, was as follows—Ed] 


“I wrote to your organization last October 1960 in an effort to obtain 
a lead on certain aviators from Great Britain who assisted in various 
aspects in the development of airmail services in Canada. Of the fifteen 
names listed I have been able, within the year, to locate all but four. 

“IT submit these names, vy others, for your perusal again. If any- 
one could provide me with a lead for contacting these men, or their 
next of kin, I would be most thankful. 

**The names of the four personnel from the first list are:— 

“(a) Idris Glyn-Roberts. He flew for Commercial Airways Ltd, from 
Edmonton, Alberta, in 1928-29. He returned to England in 1930 and 
operated his own commercial! airline. He was killed in an air crash in 
Egypt in 1938. The Air Ministry can provide no leads. 

“(b) Arthur Fergus Ingram (born 1892 in England). He was general 
manager of Canadian Airways Ltd, from 1928 to 1932. He returned to 
England in 1931. 

“(c) Major G. H. Scott, car, arc, killed in the crash of R.101 in 1932. 
The last known address of his next of kin was Chota Castle, Chew 
Magna, Som. 

*“(d) Lt Harold Charles Warren Livesey-Warble. He flew for Canadian 
Airways and returned to England at an unknown date. 

“Names of the three new personnel are: 

““(a) Fg Off C. W. Gudemore, mc, prc. He flew in the RFC in World 
War One and then went to Canada for a while. He was one of the 
first to fly across Canada from Halifax to Vancouver in 1920. 

“(b) S. G. Long. He flew in the RAF in World War One and later for 
Imperial Airways. He apparently was killed during World War Two. 
““(c) C. G. ‘Boom’ Lumsden. He flew for Commercial Airways and 
then returned to England sometime during the 1930s.” 


FORTHCOMING EVENTS | 


Nov 9 Radar and Electronics Association: “Space Communications” (Part 
2), “Orbits and Their Economics,”” by W. F. Hilton. 

Nov 10 British Interplanetary Society: “Photography from Rockets and 
Satellites,” by R. Hall. 

Nov |4 RAeS Astronautics and Guided Flight Section: “A Comparison of 
the Control Problems of Missiles and Aircraft,” by K. W. Smith. 

Nov |5_ Royal United Service institution: “Amphibious Warfare in the Late 
1960s: Seaborne/Airborne Operations,” by Maj-Gen J. L. Moulton. 

Nov 16 RAeS: Seventeenth British Commonwealth Lecture,“The Progress 
of BEA and of European Air Transport 1946-61,"" by Lord Douglas 
of Kirtleside. 

Nov |7 RAeS Man-powered Aircraft Group: “Aerodynamics of Man- 
powered Aircraft,” by T. R. F. Nonweiler. 

Nov 17 Institute of Navigation: “The Navigation and Guidance of Super- 
sonic Aircraft,” by Capt William L. Polhemus. 

Nov 2! RAeS: “Military Ground Effect Vehicles,” by W. H. Coulthard. 

Nov 22 RAeS Graduates’ and Students’ Section: “Army Aviation,” by Col 
Cc. D. S. Kennedy. 

Nov 22 British Interplanetary Society: Symposium on “Materials for 
Space Technology.” 

Nov 23 RAeS: “Flight Characteristics of the B-58," by B. A. Erickson. 

Nov 24 RAeS Graduates’ and Students’ Section: Winter Dance. 

Nov 27 RAeS Historical Group: “The Society's Library and Aeronautical 
History,” by F. H. Smith. 

| Nov 28 Institute of Transport (West Middlesex Group): “A Pilot's View of 

Air Transport,” by Capt O. P. Jones. 

Nov 29 Society of Environmental Engi s: “The Resp of Dynamic 

Systems to Shock Excitation,” by B. H. Venning. 


RAeS Branch Fixtures (to Nov 16): Nov !!, Glasgow, Symposium. 
Nov 14, Luton, “Modern Ship D: ign.” by J. Burton Davis. Nov 15, Christ- 
is 
and 











church, “Rebuilding and Flying toric Aircraft,” by Air Cdre A. H. 
Wheeler; Giosgow (Grad ¢ Stud ’ Section), “Developments 
intended for Prestwick Airport,”’ by C. D. Waldron. 
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this is not correct. Equal shares in Skyways Bahamas Ltd, the 
holding company, were held by Mr Rylands and by Mr Br 
who was the chairman. Mr Brown had not, the spokesman said, 
yet lost any money, although certain matters were still outstanding, 
It has not been possible to confirm whether Mr Ryjlands lost any 
money, and whether BOAC took responsibility for all the losses, 

Two Skyways Hermes, G-ALDE and G-ALDL (their interiogs 
restyled at a cost of £15,000 by Mr Rylands’ company), were 
chartered to Bahamas Airways at a rate believed to have been some 
£200 per hour. A third Hermes, G-ALDT, was later transferred 
to Bahamas Airways to replace one that had been damaged. Two 
DC-3s refurbished in the UK by Samlesbury Engineering, one of 
Mr Rylands’ companies (recently renamed Skyways Engineering 
Ltd) were sold to Bahamas Airways in 1959 for some £35,000 each. 

When BOAC went to the rescue of Bahamas Airways in Decem- 
ber 1960 the corporation took responsibility for losses amounting 
to some £400,000. One reason given by BOAC for its decision to 
repossess the airline was the need to protect its traffic rights; 
another reason appears to have been the possibility of a take-over 
by Cunard Eagle. 


























ILLUSTRATED WITH “‘FLIGHT” PICTURES 





When Mr Rylands was first investigating the prospects of going 
into Bahamas Airways, he was offered a good deal of advice by 
local people on how to breathe new life into an airline that had 
been poorly managed for many years. He was told that it would be 
a mistake to make friends with Pan American, carrier of 60 per cent 
of the traffic on the Miami- Bahamas route. While obviously no 
airline was ever harmed by being friendly with Pan American, it 
does seem curious—and it certainly proved mistaken—that Pan 


2So4"Q2 4203297 rPB B= £8 SLB ZECMBISE 





Above, a Viscount shadow leaves the Bahamas en route for Miami, source 
of US tourists; centre, one of the airline's two Viscount 702s at Nassau; 8 A ta A Be A s A | a 
below right, the other Viscount at the same airport at sunset, with one of 


the airline's five DC-3s 





Report on a Visit to Nassau 


did last year, requires something of a financial miracle, as we 

remarked in our issue of August 3. How it happened, and 
why BOAC—having sold an 80 per cent interest in the airline to 
private enterprise in 1959—had to mount an expensive rescue 
operation has never been fully recorded. 

It is a story which arouses, as we discovered during a recent 
visit to the Bahamas, some interesting conversation. So far, 
astonishingly enough, it has not aroused the interest of MPs. Mr 
Frank Beswick, in his recent Flight interview with Mr Keith 
Granville, chairman of BOAC Associated Companies, referred to 
“the extraordinary circumstances” in which BOAC’s previous 
interest in Bahamas Airways was bought out by private enterprise 
and sold back again. He asked in so many words how much money 
Messrs Eric Rylands and David Brown, the parties concerned, 
had gained or lost in the transaction. Mr Granville said he was 
unable to give the figures, and that a full report was now with the 
Minister. 

According to four sources of information in the Bahamas, Mr 
Rylands himself did not have a great deal invested in Bahamas 
Airways, most of the money having been put up, and lost, by Mr 
David Brown. But according to a spokesman for Mr David Brown, 


T: lose £400,000 on revenues of £800,000, as Bahamas Airways 
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“ American were made general sales agents for Bahamas Airways. 
The use of Hermes on the route also proved to be an unfortunate 


- ~~ er * , “3 —s commercial decision. These aircraft were unknown in western ” 
4; ‘ ee hemisphere markets and proved difficult to sell to Americans. % 
They could not compete in passenger appeal with the Viscounts * 


operated by Cunard Eagle, and many services were operated nearly 
empty. An unfortunate accident to VP-BBP on October 16, 1960, 











im su 










PX sovenees sansorn a” 3 involving the loss of a propeller on take-off at Nassau, effectively 
> i Ot es 4 gave the Hermes the commercial coup de grdce. It was a great boost 
: ELEUTHERA |. aie. sinter Beers to Bahamas Airways’ traffic and morale when, under BOAC's 


management, two Viscounts were introduced in July this year. 
Even if the Hermes had been a popular type, and there had been no 
Cunard Eagle Viscounts to compete with, it is probable that the 
Hermes could not have made money on the route; it was never 
designed for short-haul shuttle services. : 

Mr Rylands was also expected to make some changes in the 
airline’s management. No changes were, however, made; while 
this says much for Mr Rylands’ care for human relations, it does 
suggest another reason for the airline’s decline. 
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It is known that Mr Rylands was disappointed that local finance, 
which he had been encouraged by the “Bay Street boys” in Nassau 
to think would be forthcoming, did not in fact materialize. How- 
ever, he did press for a doubling of the Bahamas Government 

t for the operation of the inter-island services, from about 
£15,000 to about £30,000. He is also known to have said that, had 
he been aware of the fact that another Bahamas carrier (Eagle) 
was going to be licensed by Bahamas Government to operate to 
Miami in competition with Bahamas Airways, he might have had 
second thoughts about his participation in the airline. This is 
substantiated by the chronological sequence of events. Mr Rylands’ 
interest in Bahamas Airways became effective in April 1959— 
after Eagle had applied for a Nassau - Miami licence, but before it 
was granted. 

So much for past history, though it is to be hoped that Parliament 
will seek from the Minister full information about the circumstances 
in which Bahamas Airways was bought from BOAC and sold back 
again. For how much did BOAC sell its interest in Bahamas 
Airways? And for how much did BOAC buy it back? As Frank 
Beswick has remarked, the Colonial Office would have had great 
difficulty in persuading Parliament to grant for Colonial develop- 
ment the amount of money that has been put into Bahamas Airways 
over the past ten years. Is there any reason why the public should 
not have the figures? Public accountability can scarcely be satisfied 
with such sparse information. 

What about the future? Air Cdre G. J. Powell took over as 
chairman and managing director with effect from March 1, 1961. 
Since July 15 the airline's five DC-3s have been operating domestic 
services—i.e., the inter-island routes—in the black. Of course, 
the airline receives a subsidy of some £30,000 a year for domestic 
services; this expires next May, when the House of Assembly has to 
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Approaching the threshold of the main runway at Nassau. (This picture, 
and that opposite, were taken from a Cunard Eagle Airways Viscount) 


give its approval (which is by no means routine) to its continuation. 
We asked Air Cdre Powell whether Bahamas Airways’ domestic 
routes are inherently unprofitable, and whether they could ever be 
operated without a Bahamas Government subsidy. He replied: 
“T think it likely that we shall attempt to go forward without a 
subsidy if the correct terms can be found.” We formed the im- 
pression that Air Cdre Powell has proved to his own satisfaction 
that, with certain economies, domestic services can be made to pay 
their way. 

Although he did not say so in as many words, it is probable 
that Bahamas Airways can operate its domestic routes without 
subsidy, provided it is not under pressure to operate to places which 
(in the words of one Bahamas Airways official) are “obvious 
lemons.” Such places, in fact, are most of those to which amphib- 
ious services are operated by Gooses. Significantly, Air Cdre Powell 
told us of his intention to reduce the fleet of three Gooses to one. 

Socially desirable though the outer-island services are, the more 
you fly a Goose the more you lose. Bahamas Airways believes 
that its domestic services can be made to pay, and it will be sure of 
it when it has got rid of its Gooses. One of the problems, of course, 
is the building of airstrips on the outer islands. Plans and actual 
work are in progress; and wherever strips have been built traffic 
has increased. At one place, for example, where the amphibians 
had previously flown in 16 passengers in a month, DC-3s landed 196 
in a comparable period. This gives a measure to the increased 
business which airstrips generate. 

Bahamas Airways has five DC-3s and these will sooner or later 
have to be replaced. We asked Air Cdre Powell about this and he 
replied that the replacement would probably be the F.27.. When we 
expressed surprise that a BOAC associate might purchase foreign 
aircraft in preference to Avro 748s or Heralds, Air Cdre Powell 
agreed that there might be little to choose among the three aircraft 
from a technical point of view, but that he had to operate aircraft 
which were acceptable to discerning American travel agents. 
Would American passengers, we asked, really know the difference 
between one type and another? The answer was that the majority 
of the business came from travel agents, who sold the aircraft that 
they knew, and the F.27 was indeed well known in the USA. 
Bahamas Airways had learned this lesson with the Hermes. 

We asked Air Cdre Powell to comment on suggestions that 
Bahamas Airways should withdraw from the international routes 
to Florida and concentrate on its domestic inter-island routes. He 
dismissed these suggestions. “‘As traffic to the little islands builds 
up,” he said, “they all want direct services to the source of the traffic 


(Concluded on page 745) 
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(+) Straight and Level 





ERE is another first for British 
H aviation. In 1170 that celebrated 

English inventor Henry II 
suffered severe buffeting from Thomas 
& Becket. Henry’s clear grasp of the 
buffeting problem is illustrated by the 
remark he made at the time: “Are 
there none of the cowards eating my 
bread who will rid me of this turbulent 
priest?” 

Royal ingenuity triumphed, and the 
said Becket was laminarized (i.e., laid 
flat) by the now classic method of 
multiple perforation of the skin. 

This was over 700 years before 
Prandtl and all that jazz. Should I tell 
the Daily Express ? 


@ Congratulations to the Flight 
Safety Committee for their new and 
enlarged edition of Focus, the journal 
which disseminates information about 
air safety. It is an excellent step in the 
right direction, but it is only a first 
step. Circulation is private and limited 
to “people in a position to take action 
in the field of aviation safety.”” And 
although there is no identification of 
the parties concerned in the incidents 
and accidents described, the technical 
Press is limited in the extent to which it 
is allowed to give wider currency to the 
contents of Focus. 

I would like to see this journal given 
much wider, and more open, circulation. 
I do not think that the Press would fail 
to exercise the discretion that is needed 
in dealing with air safety; if it does 
so, then the experiment to get Focus 
into the hands of as many people as 
possible will have failed. But I think 
the experiment is at least worth a try. 





@ One of the best things about the 
Historical Group of the Royal Aero- 
nautical Society is that its members get 
some fun out of doing a real job for 
posterity. The sorting of facts from 
legend or fiction is a fascinating process 
—to which, I hope, Sir Frederick 
Handley Page’s recent talk, “The 
Birth of the First Big Aeroplane” 
(page 722) will be conscientiously 
subjected. Because the H.P. tradition 
needs no legend to sustain it; and the 
prevalent notion (supported by Sir 
Frederick’s title) is, I submit, legend. 

I believe that the first big aeroplanes 
in the world were made by Igor Sikorsky 
in Russia. The first was built in 1913 
and had a wing span of 92ft. A devel- 
oped type, flown in 1914, had a span of 
102ft. The first big Handley Page 
aeroplane was the O/100, first flown in 
December 1915. It had a span of 100ft. 


@ On opening a copy of the Weekly 
Clanger, the new British news weekly, I 
was surprised to see a photo of Mr 
Fred Knocking, chairman and managing 
director of Mammoth Intercontinental 
Airlines. This was evidently a slip-up, 
because the accompanying article, under 
the heading “‘Air Chief Blasts Industry,” 
was all about Sir Charles Boost. It 
read: 

“Tall, balding Sir Charles Boost 
(6ft 4in; 190ib max gross), lean as a 
whippet after years of eating above the 
clouds in jets, slumped into his deep 
leather armchair at Britain’s staid 
oak-panelled Air Power Club. (Air 
Power men all lowered their newspapers ; 
they invariably listen when Sir Charles 
is talking.) 

“Just back from Paris, Fra, France’s 


| consider it proper 
that a_ responsible 
column such as 
“Straight and Level” 
should direct the 
attention of its 
readers to crafty 
reflections of the 
craft of public 
relations. ! cite the 
adjoining picture, 
wherein the words 
“Pan American,” on 
the Boeing 707 so 
fortuitously positioned 
in the background, 
are auto-suggestive 
of ““clipper.”” In fact, 
! am able to reveal, 
the ship is H.M.S. 
“Victory.” 


teeming (pop. 8m) capital city, home of 


the Eiffel Tower, the Louvre, the 
Folies Bergére, Brigitte Bardot, and 
other tourist attractions, Britain’s 
prince of air supremacy had a revealing 
story to tell. 

“ve been shopping for jets,’ 
boomed bluff, empurpled jet chief 
Boost, in a voice that set the chan- 
deliers a-tinkling. ‘I wanted at least 40 
de Havilland Britannias from the 
Westland group and 50 turboprop 
One-Elevens from Hawker-Siddeley 
(you know, the Handley Page/Beagle; 
de Havilland/Vickers/Folland/Scruggs 
consortium). But would anybody listen 
to me? Did anybody’s bosses start 
unrolling the red carpet for me? No, 
they didn’t. Gad, sir, it’s a scandal! 
I’m going to emigrate from London, 
Eng, to London, Ontario, and operate 
Douglas 707s or Boeing VC10s.’” 


@ Letter to this column about my 
piece on Qantas V-jets:— 

““You are up a gum tree about the V. 
It is not a capital V, but a boomerang 
symbol. Hence the logical title for 
this aircraft is the “Boeing Boom- 
erang.” A check of the wing plan form 
will confirm this theory. 

“As for Jet Era 2, I expect you will 
receive cartloads of cards of irate 
comments from the comrades—te- 
member the Tu-104?—Yours, etc.” 


@ British United has set a fine example 
in publishing an annual report. Sparse 
though the information is—a mere 
fraction of the amount published by 
the corporations, and a slightly larger 
fraction of that published by other 
airlines—it is infinitely more than is 
published by any other independent. 

Perhaps other independents will follow 
suit. I hope so, because operators who 
hide the financial facts about them- 
selves are not really justified in appear- 
ing before the Air Transport Licensing 
Board as equals of operators who do 
reveal their financial position. 

At present the Board is spending 
hours and hours checking the financial 
resources of applicants for licences. 
They would spare themselves much 
effort if, as in America, every airline 
were required to publish the facts and 
figures about itself. 


@ Now I know why BOAC have 
opened a service to Manila. The 
publicity boys discovered a town in the 
Philippines called Boac. 

I have had a look through my Times 
Atlas of the World index, but I can find 
no places called Cunard Eagle or 
British United. So this is one route 
that the corporation will have to itself. 
Seriously, good luck to BOAC’s new 
Manila services. 


ROGER BACON 
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NORMALAIR JAQUID OXY¥GEN..£QUIPMENT 


The NORMAE AIR 3¢-litre liquid oxygen converter, featuring the 
exclusiv@NORMA | AIR crewreserve system, isthe choice for the Vickers 
WE 10, the world’s hestivil airliner to have a liquid oxygen system. 
One of a range of NORMALAIR converters, with liquid capacities 
from to litres upwards, it is the only wholly British designed and 


manufactured unit of its size available 


The crew reserve system automatically ensures an adequate crew 
supply at all times, irrespective of passenger demand, and enables both 
passenger and crew supplies to be drawn from one converter, with 
consequent savings on weight, space, maintenance costs and spares 
provisioning, 


NORMALAIR 3¢5-litre liquid oxygen converter 
Weight (fully charged) — 137 Ib. Other features of the converter are an extremely stable delivery 
Max. diameter 18 in. i 

Height 19 in pressure during flight, and greatly reduced evaporation losses due to 


heat transfer. 


Europe's largest and most experienced producers of aircraft cabin air conditioning systems and components 
NORMALAIR (AUSTRALIA) PTY. LTD., ESSENDON, VICTORIA 





NORMALAIR (CANADA) LTD., TORONTO 
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WESTON DS WU GRIER TELCO RISB Wiorover pressures ss! sons 
ing and indicating there 
suitable Weston Inst renal 
Transmitters are available for 
low, medium and high pres- 
sures and are designed for use 
with a number of Weston 
indicators for fuel, oil, air and 
other applications. 
Illustrated below is the Model 
S122/11 High Pressure Trang. 
mitter with separator unit, 
specially designed for corrosive 
fluids and liquid oxygen 
systems. Above is the Model 
S149 Indicator. 






















ACCURATE PRESSURE INDICATION 





Tel: Enfield 3434 (6 lines) and 1242 ( 6 lines) 
Grams: Sanwest, Enfield. Scottish Factory: Port 
Glasgow, Renfrewshire. Port Glasgow 41151 
Branches: London, CH Ancery 4971 - Glasgow, 
Centra! 6208 - Manchester, Central 5088 
Newcastle, 26867 - Leeds, 30867 - Liverpool, 
Central 0230 - Wolverhampton, 21912 
Birmingham, Midland 9118 - Nottingham, 42403 
Bristol, 21781 - Southampton, 23328 sw/136 


LIMITED ENFIELD: MIDDLESEX 








Take the TIME out of 
TRAVEL with a 
PIPER AZTEC 


There is no other business aircraft to compare with it. 

Luxury all-weather travel for five executives and 135 lbs. of luggage. 

Cruises at 200 m.p.h. for 1200 miles. Has two 250 h.p. Lycoming 

engines. On one of them, the Aztec climbs fully loaded from take-off 

to 7,400 feet at 350 feet per minute—the greatest single engine safety 

of any aircraft of its type in the world. 

No other aircraft with similar superlative specification at the price. 
£22,587.0.0. 





Sole Distributors in the U.K. 
VIGORS AVIATION LIMITED - OXFORD AIRPORT 
KIDLINGTON TELEPHONE: KIDLINGTON 3444. 
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F. D. WERNER, 88, MS, PhD, R. V. DELEO, 88. ms,* 
and B. ROGAL, B8e(Eng), AMIEEt 


TAL temperature measurement is much superior to skin 
temperature measurement. Temperature is essential to 
true airspeed measurement and various jet-engine control, 
fire control, and bombing computations. In general, either meas- 
urement would do equally well if of sufficient accuracy. For 
Mach numbers above 0.5, temperature of the ambient air cannot be 
accurately measured by a “flush bulb” (which measures aircraft 
skin temperature), by reason of the facts that (a) the recovery factor 
is uncertain and (b) an additional error creeps in because the Mach 
number at the bulb location may generally differ from the flight 
Mach number. Using typical installations for flush bulbs at re- 
spective Mach numbers of 0.6, 0.8 and 1.0, corresponding tempera- 
ture uncertainties can be readily calculated as +2.16, 4.86 and 
601°C, This problem can be substantially eliminated by the use 
of total temperature sensors. 

Extensive programmes have been conducted in the United 
States to determine the best methods of measuring total temperature, 
and three principal types of total-temperature sensors have been 
developed as a result. One type, not de-iced, has been widely used 





* Dr F. D. Werner is the president, and Mr R. V. DeLeo manager, 
of the Aeronautical Research Department of Rosemount Engineering 
Company, Minneapolis, Minn, USA. 

+t Mr B. Rogal is managing director of Research & Engineering 
Controls Ltd, Bognor Regis, Sussex, England. 
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Fig 3. Construction of sensing element 


Fig 4. Speed of response 
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Figs | and 2. Models 101 (left) and 102 total temperature probes 


for Service installations and has an excellent reliability record. 
Pictured in Fig 1, it is identified as the Model 101 series. A 
second variety (Fig 2) permits application of de-icing power while 
still permitting accurate total temperature measurements and is 
known as the Model 102 series. A third type, specially intended 
for flight-test purposes, is similar to that shown in Fig 2, except 
that the de-icing power is omitted and the element is an open 
wire for very fast response and high recovery factor. It is also 
included among the 102 series. 

Fig 3 shows the construction of the hermetically sealed element, 
in which the platinum wire is wound on a platinum tube, covered 
with another tube, and sealed with gold solder. Platinum tubes are 
used to ensure the uniform expansion of the platinum wire and 
supporting structure as temperature varies, thereby avoiding strain 
in the wire and promoting calibration stability. 

Returning for a moment to Fig 2, the construction involves 
what might be termed internal boundary-layer control, in the 
following way: The i pressure within the probe housing 
causes the internal boundary-layer air to move outward through the 
holes in the shell. Thus, heating of the shell for de-icing causes 
minimal disturbance of the temperature of the core of the airflow. 
This central fiow is caused to turn 90° into the lateral conduit in 
which the sensing element is located. This turn eliminates water 
droplets by inertial separation. 

Except for the de-icing characteristic, performance data obtained 
apply almost identically to both the 101 and 102 series. These 
results are summarized in Figs 4, 5 and 6. More detailed informa- 
tion is available from publications listed in the bibliography. 

The resistance v. temperature relationship is expressed precisely 
in the Callendar-Van Dusen equation for pure platinum. A slight 
modification of the calibration curve by use of trimming resistors 
has permitted many total-temperature sensors to be manufactured 
with interchangeability of 0.1°C over the range from — 50 to + 150°C. 

Fig 4 shows the s: of response, in terms of the time required 
for 63.2 per cent of the response to a step function of total tem- 
perature. The time-constant depends primarily upon total pressure 
behind the normal shock-wave. For the open-wire 102 series 
sensors mentioned, the response is more than 100 times faster 
(approximately 0.02 sec). 

Radiation errors are negligible, being typically less than 0.1 per 
cent of absolute temperature up to Mach 2.5 and an altitude of 
80,000ft. This applies to all three 'sensors by virtue of similarity 
of internal aerodynamic design, which includes radiation shields. 

Fig 5 shows the recovery error, which is defined as the per cent 
error (per cent of absolute temperature). Fig 5 applies to the 101 
and de-iced 102 series, but open-wire 102 series have recovery 
errors about one-fourth as large. The relation between recovery 
error vy and recovery factor r, as well as the definitions of v and r, 


Fig 5. Recovery error 
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TOTAL TEMPERATURE PROBES... 


are given in equations 3, 2 and | respectively. T is the static tem- 
perature, To is the total temperature, Tp, is the probe 
temperature, y is the ratio of specific heat (1.4 for air), and 





2 

r- ' + ODM 
Tp—T (2), = Teo—Te ial ys “pw 
() r=72—5 @ RE Ora [! =": 


Equations may be written for the recovery error shown in Fig 5, 
including the 90 per cent confidence limits, both in terms of r and 
v. These are given below and represent the basis for the most 
precise correction for these small errors. When corrected by means 
of equations 4 and 6 or 5 and 7, uncertainties in total temperatures 
in dry air due to recovery error are reduced to 0.1 per cent of the 
absolute temperature. There is no significant dependence of y or 
r upon altitude. 


(4) Subsonic 
(5) Subsonic fr 


0.004 M? + 0.001 
0.980—0.004 M? + (0.001 + ons ) 


(6) Supersonic = 0.004+ 0.001 


0.002 0.005 
0.996 — "SF + ( 0.001 + 8 


The power dissipated in the platinum wire has to be kept to 
reasonable values in order to avoid error in temperature measure- 
ment due to the self-heating effect. The angle of attack dependence 
up to Mach 3 and angles of up to 25° is negligible. Errors for the 
102 series when the de-icing heater is applied rarely exceed 1°C, 
and detailed information has been obtained on this effect. 

A detailed analytical and experimental study has been made of 
the effect of water droplets on the 101 and 102 series. Typical 
errors due to water droplets for the two types are shown in Fig 6. 
If a practical case is considered where the flights are conducted at a 


(7) Supersonic r = 









































0S — -_— 
onl Od - 2 7 
- 
“ 
a | 
£ Pain PROBE | 
/ L | 
a 7 vA 1 
z / 0 mal unt! 
7 / RAINFALL | 
s / a 
Ven al 
-- | 
ge — 











| 
| J 
O- 0-0010 00015 0-020 
DROPLET SPECIFIC HUMIDITY (Ib water/!b air) 


Fig 6. Effect of water droplets 


specific humidity of 0.001 at a Mach number of 0.4, the total- 
temperature error for the simple 101 probe is approximately 9.6°F 
and for the 102 probe the error is only 1.4°F. The differences are 
even more significant at Mach 0.5, since at the same specific 
humidity the total temperature error is 14.3°F for the 101 probe 
and only 2.6°F for the 102. More data are necessary if the Mach 
— effect is to be fully understood, but the trend is clearly 
evident. 





BIBLIOGRAPHY 


(1) Frank D. Werner: “Total Temperature Measurements,” paper 
number 58-AV-17, American Society of Mechanical Engineers, 
(2) Frank D. Werner and Richard V. 


Leo: ““Temperature a 


from Aircraft with Immersion Sensors,” Instrument Society 
America, Preprint Number NY60-91. 
(3) pen & Engineering Controls Ltd; Bulletin number 126027 on 
series. 
(4) Research & Engineering Controls Ltd: Bulletin 7597 on 102 series. 





THE INDUSTRY 


Conveyancer Gain Capacity 


LLUSTRATED in column 2 the new factory and office block 
of Conveyancer Fork Trucks Ltd at Warrington, formally 
opened recently by Sir Alfred Owen, chairman of the Owen 
Group. In the course of his speech Sir Alfred said that since 1946, 
when the company delivered their first fork-lift truck, more than 
12,000 of these machines had been produced; now they were 
operating in 92 countries and handling over 24m tons each day. 

The company’s production is still expanding and the new 
52,500;sq ft factory extension, costing £220,000, has been planned 
alongside the 70,000 sq ft assembly plant and the 30,000 sq ft spares 
and service department. Production is already laid out on an 
assembly-line system with overhead monorails, feeding assembly 
points in the existing plant. Transfer of sub-assembly manufacture 
and certain other processes to the new extension will make space 
for additional assembly lines. A new heavy machining section is 
also being established in the extension and will make additional 
space available at the company’s Liverpool Road factory for 
expansion of the aircraft equ:pment manufacturing facilities there. 

Conveyancer Fork Trucks Lid originated as a development of 
Electro-Hydraulics Ltd, and certain aspects of the latter company’s 
aircraft work were demonstrated in the research and development 
section during the opening of the new extension. They included 
proving tests on solenoid-operated valves and on pressure switches. 


Avdel’s New Premises 


N= office and factory premises were opened recently™ at 
Welwyn Garden City by Avdel Ltd, who until May this 
year were known as Aviation Developments Ltd. Following a 
greatly increased demand for their products, high-speed fastening 
systems, the compuny decided upon re-housing; and their new 
factory—a single-storeyed build ng—enables the whole production 
sequence to be carried out under one roof. The head office is 
being housed in a double-storeyed block. 

Formed in 1936, with Sir Alliot Verdon Roe as first chairman, the 
comp.iny was engaged throughout the war in producing special 
fasteners for the aircraft industry. The decision to change the 
mame was taken because a large proportion of the company’s 
products go outside the aircraft industry. 


Panoramic view of the new Avdel plant (news-item above) 





Part of the new buildings of Conveyancer Fork Trucks (see Col !) 


Death of Instrument Pioneer 
wi the recent death of Mr F. A. King, cae, who retired from 
Kelvin & Hughes Ltd in 1955 after 55 years’ service, one of 
the last remaining links with Lord Kelvin has been broken. Mr 
King became, in 1900, an assistant in the private laboratory of 
Dr J. T. Bottomley, a nephew of Lord Kelvin, with whom he was 
frequently in contact during this period. In 1912 Mr King opened 
the Lewisham branch of Kelvin, Bottomley and Baird; in this posi- 
tion he was in close liaison with the Royal Aircraft Factory con- 
cerning the design and production of compasses for aircraft and 
dirigibles. He became managing director of Kelvin, Bottomley 
and Baird in 1935 and was largely responsible for the erection of 
their Basingstoke factory, one of the first to be built in Britain solely 
for the manufacture of aircraft instruments. With the amalgama- 
tion of the company with Henry Hughes Ltd as Kelvin & Hughes 
Ltd Mr King became joint managing director with Mr G. B. G. 
Potter, holding this position until he became consultant director. 


PRECISION ENGINEERING DIVISION mana- 
ger at Short Bros & Harland: Capt I. F. M. 
Newnham, CBE, RN (Ret), whose appointment 
has been announced. Main activity of the 
division is design and development of guided 
weapons, including Seacat. Capt Newnham, 
who retired from the Navy in August this 
year, was Chief of Staff to the British Naval 
Staff in Washington, and Naval Attaché 
there, from 1959 to 1961 
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SERVICE 
AVIATION 


Air Force, Naval and 
Army Flying News 


Ministerial Experience 
_o his recent sorties in a Lightning 
from Warton and in a Victor from 
RAF Gaydon, the Air Minister, Mr Julian 
Amery, last week visited a Javelin all- 
weather squadron, No 33, at Middleton St 
George, near Darlington, Co Durham. 
Mr Amery, who had flown in from Church 
Fenton in a Devon, went up with the 
squadron’s commanding officer, Wg Cdr 
D. L. Hughes, in a Javelin T.3, following- 
through a practice interception over the 
North Sea by one of the 33 Sqn FAW.9s. 


Air Commodore Postings 
WO air commodore appointments are 
announced: Air Cdre A. H. McM. 
Hely, ope, formerly a Director of Equipment 
at Air Ministry, has now taken over as 
Air Commodore Operations at Main- 
tenance Command headquarters, a new 
post brought about by the recent absorption 
within the command of Nos 40 and 41 
(Maintenance) Groups; and from the be- 
ginning of November his post at Air 
Ministry has been taken over by Gp Capt 
K. H. Gooding, ose, the Senior Equipment 
Staff Officer at Bomber Command, who 
now has the acting rank of air commodore 
in his new post. 


Survivor’s Story 
PILOT of 75 Sqn, RNZAF, whose 
Canberra disappeared on a flight 
from RAF Tengah, Singapore, to RAF 
Butterworth in Northern Malaya, told his 
survival story at Singapore on October 30 
after he had walked out of the jungle. 
Fit Lt Peter Bevan, a 26-year-old Cranwell- 
trained pilot, said that after take-off from 
T his aircraft ran into storm clouds 
at night and was struck by lightning. The 
aircraft instruments became disoriented 
and it was thrown into an uncontrollable 
spin. Fit Lt Bevan ordered his navigator, 
Fig Off D. L. Finn, to bale out, then used 
his ejector seat. This was the third time 
he had had to abandon an aircraft. 
Fit Lt Bevan’s story continued: “I 








Queen Elizabeth the Queen Mother inspecting a Hunter F.6 of 19 Sqn during her recent visit to 
RAF Leconfield. With her is the squadron CO, Sqn Ldr R. M. Raw; behind are the station com- 
mander, Gp Capt R. N. H. Courtney, and the Wing Commander Flying, Wg Cdr E. Batchelar 


recall landing in a high tree and hanging 
there. I undid my harness and began to 
climb down when a branch broke and : 
fell. When I woke up it was daylight. 

got out my survival pack and using the 
compass in it to guide me set off to the 
west through fairly heavy jungle till I came 
to the track. I followed this track but I 
did not know for how long. Eventually I 
met a man who took me to the police.” 
Fit Lt Bevan was taken to the RAF hos- 
pital at Changi suffering from exposure, 
exhaustion, head and spinal injuries. 


His navigator is still missing. 





To mark the RAF Benevolent Fund's work for 
the Service an oak table has been given to St 
Clement Danes by the executive committee of 
the RAF Church. Examining it are (from left to 
right) Rev T. Ryder, resident chaplain; Vis- 
count Knollys, chairman of the Fund; Ven F. W. 
Cocks, Chaplain-in-Chief; and AVM Sir 
John Cordingley, controller of the Fund 


Lt Robert Balls, of 771 Sqn, who made four sorties with food, coal and cigarettes from HMS ‘‘Ariel,” 

Lee-on-Solent, to carry supplies to 15 men cut off by gales in the Nab Tower, Spithead, nine miles 

off Portsmouth harbour, taking off in his Dragonfly. The helicopter, which is based at Portland, was 
called in by Lee to transfer the supplies 

























































Off to the Philippines— 
HREE Vulcan B.1s of 44 Sqn, based at 
Waddington, are to take part in the 
Manila Air Show in the Philippines on 
November 26, at the invitation of the 
Philippines Civil Aeronautics Administra- 
tion. The detachment is led by the squad- 
ron commander, Wg Cdr J. A. G. Jack- 
son. Captains of the other two aircraft 
are Fit Lts F. M. A. Hines and M. C. 
Hempstead. 


—and to the West Indies 
OUR Shackleton MR.2s of 42 Sqn 
flew out last week to Kingston, 
Jamaica, to assist in British Honduras 
relief operations following the devastation 
caused by Hurricane Hattie. The squadron 
was given its task at 1600hr on November 
1; the first two aircraft left St Mawgan at 
2152 and 2229hr that day, the second two 
at 0730 and 0735 the following day. Wg 
Cdr J. R. Ramsden, CO of 42 Sqn, is 
leading the force; with him is Wg Cdr 
H. Mansell, to whom he is handing over 
command. The Shackletons are carrying 
out ferry and casevac duties. 


IN BRIEF 


The RAF Benevolent Fund has received 
£4,500 from the Society of British Aircraft 
Constructors “in appreciation of RAF partici- 
pation in the Farnborough air show.” 


On November 1, 22 Sqn completed its 
1,000th operational sortie on rescue, potential- 
rescue or casualty evaucation duties since 
becoming a search and rescue unit in 1955. 
Commanded by Sqn Ldr G. L. Verran and 
based at St Mawgan, the squadron has de- 
tachments at Tangmere, Chivenor, Valley and 
Manston. 


Cdt Pit K. Berry is compiling a nap of 
Liverpool UAS, and would be glad to 
from anyone having relevant Tetormation. 
His address is c/o University of Liverpool Air 
Squadron, RAF, Everton Road, Liverpool 6. 


Wg Cdr Robert B. Sillars has been appointed 
CO of No 24 (Commonwealth) Sqn, based at 
Colerne and equipped with Hastings. His 
previous appointment, before taking a Varsity 
refresher course at Manby and a Hastings 
course at Dishforth, has been on the joint plan- 
ning staff at the Ministry of Defence. 


A reunion dinner for all past members of 
219 Sqn and its associated servicing echelons 
is being held at the RAF Reserves Club, 14 
South Street, Park Lane, London WI, o 
Saturday, November 25, at 6.45 p.m. Cost 
£1 10s; dress informal. Applications to Wg 
Cdr D. W. B. Farrar, 3 Beamish Drive, 
Bushey Heath, Herts. 


Royal Flying Corps 50th anniversary cele- 
brations next year will include a remembrance 
service on May 13 in the RAF Church, St 
Clement Danes. This was announced in a 
written Parliamentary answer last week by the 
Air Minister, Mr Amery, who said it was also 
proposed to invite the Imperial War Museum, 
Royal United Service Institution and Science 
Museum “to arrange appropriate displays.” 
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O* Tuesday of last week, at Hounslow, Middx, the British 





Airline Pilots’ Association held a forum on automatic 

landing. Several of the principal manufacturers concerned 
gave explanatory lectures and the pilots expressed some forceful 
opinions on the subject. Introductory remarks by Capt W. D. 
Wellwood, chairman of BALPA, and Capt M. W. Broom, forum 
sub-committee chairman, showed that the pilots were determined 
to make their requirements known at the planning stage. Pilots, 
said Capt Broom, were consumers but not customers; they had to 
use the equipment, but the operators who paid for it had not 


BALPA Discusses 
Automatic Landing 


necessarily a knowledge of pilotage. Moreover, there was a strong 
feeling that teething troubles and insufficient training disco 

pilots from making use of such automatic devices as approach 
couplers. These were still not used in the great majority of poor- 
weather approaches. It was necessary to launch a publicity pro- 
gramme for pilots about automatic landing; and this was one of 
the main objects of the forum. 


Capt Bressey Opens the Attack 


While the manufacturers set a soothing and informative tone in 
their speeches, Capt P. E. Bressey, on tehalf of BALPA, deliber- 
ately launched a rather provocative attack on automatic landing. 
Pilots were fairly happy about the progress with automatic landing 
itself, he said, but not at all happy about the overall way in which 
the problem was being tackled. They had had unhappy experiences 
with certain new equipment introduced in recent years. There 
were four main reasons for lack of enthusiasm for automatic 
landing :— 

(1) Pilots tended to view with suspicion the introduction of any new 
device or procedure tending to undermine their powers of command 
—though once it has been proved successful in everyday operations 
on a world-wide basis they were willing to accept it. Past examples 
were GCA and automatic approach. 

(2) Again, with recent history very much in mind, pilots found that 
such devices tended to be introduced into service before initial teething 
troubles were ovetcome, and it was usually the pilot who suffered during 
this “running-in” period. Piecemeal introduction of autolanding might 
mean that the full system would never materialize. 

(3) From pilot participation in various working parties and committees 
at present dealing with autolanding problems, it appeared that insuf- 
ficient attention was being given to the overall problem. 

(4) Even if answers to the above three questions could be found, it 
still appeared that automatic landings were going to be possible only 
with some aircraft on some runways at some airfields under some 
weather conditions. 


Capt Bressey then enlarged on these four points, as follows. 


Delegation of Command The pilot was held ultimately respon- 
sible for a very valuable capital investment, the personal safety of 
his passengers, and was not unmindful of the fact that if anything 
did go wrong he was at the end which hit first. When GCA was 
going through its initial teething troubles a pilot could always have 
some check as to what the controller was doing with him by cross- 
reference to some other navaid. He could set his own limits, and 
if he was not happy at the way things were going, he could break 
off the approach and divert. Similarly with approach couplers— 
the pilot monitored the performance by his instruments and in 
many cases his critical height was higher with an automatic coupler 
than with manual flying. 

“So far,” contin Capt Bressey, “ a pilot has never allowed 
any aid or device to get his aeroplane into such a dangerous position 
that he was unable to extricate it from this situation by taking over 
manual control. Now for the first time he will be asked to allow a 
series of black boxes to manceuvre his aeroplane right down to 
the runway surface. Unless he has full visual reference to the 
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ground at his critical height he will from then on have littie or no 
monitoring information; and in the event of a malfunction of the 
equipment below this height his chances of completing a successfyl 
overshoot will probably be slim. This means a complete reversal of 
his basic approach to fundamental matters of safety which has been 
drilled into him for 20, 25 or 30 years. Habit dies hard. Could a 
monitor help if something went wrong at 100ft? How could pilots 
keep in practice for manual landings? What would happen if 
automatics were the only means of landing ?”’ 


Teething Troubles The more complicated the device, the longer 
this period seemed to be, and this new device was nothing if not 
complicated. Equipment which worked perfectly in the laboratory, 
or under the carefully controlled environment of a test station, 
failed lamentably when it had to “rough it on the line,” in an 
aeroplane which might be flying some 15 hours a day in and out 
of extremely varied climatic conditions (when standing on the 
ground at transit stops), and subject to maintenance by personnel 
new to the equipment. 

“Admittedly,” continued the speaker, “there is little or no 
danger involved during this running-in period, but if the service- 
ability rate is low, and the period prolonged, pilots tend to lose 
faith in the equipment, and will refuse to use it when it does work, 
I can think of at least two expensive pieces of equipment now 
carried on some British aircraft to which the above remarks apply.” 


The Overall Problem Much thought had been given to the air- 
borne equipment proposed. “ We hear talk,” said Capt Bressey, 
“of failure rates of 1 in 10-*, triplicated systems, triplex systems— 
and even of duplicate ground equipment. All this will, we hope, 
bring the aircraft safely to rest on the runway. Unless it can be 
safely removed from the runway fairly quickly, it is now just an 
obstruction preventing the next aircraft from landing. 

“At many major airports, this ‘removal from the runway’ in- 
volves some pretty complicated taxi routing, and some even more 
involved manceuvring when ing what is known as the ‘mar- 
shalling area.’ How this is to be done under conditions of zero- 
zero visibility, no one has yet explained. 

““How passengers are to be removed from the aircraft without 
getting lost in the fog, and how all the servicing vehicles are to do 
their work, is not really a pilot’s worry. But unless the aircraft is 
to sit on the tarmac until the weather improves, all these neces: 
functions must be performed, and then ey the pilot 
be asked to tax jout to the right end of the correct runway and get 
it airborne—or will all this too be performed on Autotaxi and 
Autotake-off? We should like to know.” 


100 per cent Utilization This was obviously the ultimate aim, 
said Capt Bressey—to land the passenger safely at the right aizport 
at (approximately) the right time, every trip. He continued:— 

“BLEU has an impressive record of over 2,000 [8,000! 
—-Ed] successful autolandings—some of them in almost zero-zero 
conditions. But I believe that all of these have been made in small 
or medium-sized straight-wing aircraft of fairly low wing-loading, 
and under only moderate cross-wind conditions. 

“For world-wide application, autolanding will have to cope 
with large, heavy swept-wing jets, with high wing-loading, some- 
times under strong gusty cross-wind conditions, perhaps even on an 
icy runway. 

“Autolanding is based primarily on ILS, which has been the 
standard ICAO bad-weather approach aid for more than ten years. 
Yet in the whole Eumed region—and this takes in a lot of airfields 
—there are not yet a dozen airports which have more than one ILS 
at the end of one runway. Many have no glide-path, or one which 
is promulgated as ‘unreliable.’ Many more have no ILS at all 
and, because of terrain problems, little hope of ever having one. 
At those airports which are equipped with ILS, the serviceability 
rate often leaves much to be desired. 

“Duplication of equipment, if the money can be found to pay for 
it, may help this problem to some degree in some locations, but 
we have a long way to go yet before we reach our 100 per cent goal.” 

Capt Bressey went on to quote Murphy’s Law—“'If it is possible 
to install something the wrong way, somebody sooner or later will 
do it that way.” He quoted an instance of a British airliner which 
was longitudinally slightly unsuitable and had two autopilot 
controllers. On one flight it was put into level cruise at the top of 
the climb and the steward was called forward to the flight deck. 
The nose went down, and the co-pilot trimmed aft on the auto- 
pilot. The nose went further down; the co-pilot trimmed further 
aft; and a dive developed from which the captain recovered at 
high speed in a flight level reserved for traffic moving in the opposite 
direction. It was then discovered that the co-pilot’s pitch control 
was connected in reverse. Now, the two controllers looked iden- 
tical—same shape, same plugs, no indexing marks except for the 
last of a string of digits in the part number. But the captain's 
unit contained an override, so that the captain ultimately had 
control of the autopilot; and it so happened that if the captain's 
unit was mounted in the co-pilot’s controller it worked in the 
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reverse sense. The pilots immediately asked themselves why, in 
several years Of operation, this fault had never occurred before. 
The ground staff told them that it had in fact happened several 
times, but had always been spotted by the inspectors. It was then 
asked why the inspectors had not drawn the attention of the manu- 
facturers to this blatant candidate for Murphy’s Law and the reply 
was: “It would make us look rather fools, wouldn’t it?” 

During the subsequent discussion of Capt Bressey’s contribution 
it was clear from many comments that automatic approach coup- 
jers are still used relatively infrequently. A BEA Comet 4B captain 
described an approach technique developed by his airline which in- 
yolved the regular use of approach couplers. Once the equipment 
was used and the snags systematically rectified the equipment worked 
well. A BOAC Comet captain then wondered how BEA had had 
their approach coupler cleared for operation when identical equip- 
ment in BOAC Comets was wired off and placarded “not to be 
used.” Other speakers noted that their approach couplers were 
not to be used below 1,500ft, yet another said that radar sequencing 
procedures at London Heathrow made it impossible to engage 
the coupler in time to make an automatic approach. 

These and many more comments all illustrated Capt Bressey’s 
point that teething troubles destroyed pilots’ confidence in auto- 
matic equipment. It was obvious that pilots would never be recon- 
ciled to automatic landing, which involved much greater reliance 
on equipment, unless it worked better than approach couplers 
even in the early introductory stages. But it was also clear that 

ipment which got a bad name and was shunned early in its 
life could be made to work very successfully if the pilots consistently 
used it, reported snags and allowed the engineers to eliminate them 
systematically. Willingness to co-operate whole-heartedly in the 
difficult early stages was not so evident as the inclination to ignore 
new equipment after the first few unhappy experiences. 


Visual Simulators 


The operation and usefulness of the GPS Terravision visual 
attachment for simulators were explained by Mr Douglas Wilson, 
head of the simulator division of General Precision Systems. 
(Terravision was described in Flight for January 20, 1966). Mr 
Wilson noted that pilots might get their first visual experience of a 
poor-weather landing ina new airliner with a load of passengers 
behind them because marginal weather was hard to find for train- 
ing. Minima were increasing rather than decreasing at the moment 
and pilots’ ability was likely to decrease with the introduction of 
automatic landing. The visual simulator could help,. 

Mr Wilson showed a film illustrating the view obtained during 
various kinds of simulated ceiling, visiblity and lighting conditions 
ending with some dramatic low flying. The visual attachment, 
he said, was in production and had been ordered for the 
RAF and BEA. One visual unit could be shared between several 
simulators. Future developments included use of colour TV, 
better methods of reducing visibility and provision of a limited 
circling capability. 


Decca for Landing Guidance 


A description of a new application of Decca Navigator to landing 
guidance was given by Mr Claud Powell of Decca Navigator Co. 
The system is to some extent based on the small chains used for 
survey work and employs two stations, master and slave, disposed 
symmetrically beside the runway. They would, said the speaker, 
produce a hyperbolic pattern [see illustration] with the character- 
istics that, from the maximum range of eight miles to about two 
miles, the lanes would provide angular information and at shorter 
ranges would give displacement information. The centreline would 
be straight and cover the whole runway and both its approaches. 
Seasitivity would be 0.75ft on the runway and eight feet at eight 

giving an overall accuracy of two or three times these values. 
Transmission of a second pattern in phase on the centreline only 
would resolve lane ambiguity, but ILS is envisaged for positioning 
the aircraft initially on the correct lane. 

The transmitters would be mounted in vans and the aerials would 
be 25ft high. Transmission frequencies would be in the NDB 


Right, the Decca pattern for centreline guidance. 
Below, full pattern with ranging, using four transmitters 
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The model gantry and television camera assembly of 
the General Precision Systems’ visual attachment 


band and “‘site consciousness”’ would be low. Ability to overcome 
static would depend on transmitter power, but reasonable powers 
should prove effective. The short ranges involved would greatly 
alleviate such problems. An airborne receiver might occupy 
less than } ATR case. The beacons could be airportable. 

A range pattern could be superimposed on the azimuth pattern 
either by the addition of two further beacons or of a further master. 


BEA Plans 


Speaking from what was possibly the mid-point between the pilot 
and the designer, Capt F. Ormonroyd, BEA’s flight technical 
superintendent, outlined the stages of equipment planned for the 
Trident and the benefits the airline hoped to obtain. 

First stage for the Trident was autoflare, requiring no special 
ground equipment, but providing experience of automation. The 
autopilot would be duplex in pitch and roll and duplex in yaw for 
autostabilization only. Also provided would be a flight director 
working together with the autopilot, and PVD shuttered until 
used in case of a failure; duplex throttle control; auto-overshoot 
using the approach-speed lock, except after throttle-closing had 
begun during flare-out; three radio altimeters and flare computers 
serving autopilots and flight system; two ILS receivers, one for 
the autopilot and the other for visual monitoring; and attitude- 
hold phase for transition from glide-slope to radio altimeters. The 
first Tridents would be so fitted, but certification might not be 
complete. 

The second stage was for gaining experience in good weather. 
It would involve a third ILS localizer and azimuth computer to 
give independent guidance to each autopilot channel, and a kick-off 
drift system in the duplex yaw channel. PVD would indicate 
failure and provide manual guidance. If suitable ILS was not 
available, normal ILS could be used in good conditions on 300ft- 
wide runways, such as at London Heathrow. [Contd overleaf 
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FLIGHT SYSTEMS SURVEY... 


The third s would see the disappearance of the independent 
monitor and ‘in of its sensors to the third channel, for 
which mountings are already provided. Pitch and roll axes would 
be triplexed. Improved ILS was assumed, Leader Cable being 
unsuitable because siting difficulties were now known to be more 
severe than had been supposed. BLEU was developing a guidance 
system for the landing roll, to resolve the problem of pilot inter- 
vention at a late stage and to provide take-off guidance. — 

Some airlines thought sufficient improvement could be derived 
from better ILS and lighting alone, but BEA had ascertained that 
only automatics could provide a worthwhile economic gain in 
terms of cancellations or lengthy delays saved by the system. The 
value of increased traffic gained because of better regularity had 
been assessed as £300,000 per year at London and £100,000 at 
certain Continental airports. Direct reduction in operating losses 
was assessed at an annual a of £46,000 at London and 
£20,000 at six selected Continental points. The savings could be 
increased with blind taxying and passenger handling in dense fog. 

An interesting point was that visibility often fell in a matter of 
minutes from the manual landing minimum of 400yd to the 
automatic landing minimum of some . Thus the time for 
which automatic landing would be useful could be fairly limited; 
and the take-off minimum of 150yd might prove the limiting factor 
if an aircraft could not take off on a flight which could have 
terminated in an automatic landing. | oe A 

Failure in the critical final stage might be countered by injecting 
a fixed pitch-up signal into the flight director to cushion the landing. 
There was a one-in-twenty chance of having only a partial system 
available for the landing after a flight of 1}hr. 


Guidance Development 

Ground aids now being developed for automatic landing were 

ized by Mr P. F. Mariner, assistant general manager of the 
radar and communications group of Elliott Brothers (London) 
Ltd. ILS, he said, was the only aid at present available; it was 
ubiquitous, and it formed a good basis. The outputs required were, 
however, change of position, rate of change of position and a 
datum point on the runway. ILS gave angular information with 
only marker beacons for range indication and was susceptible 
below 300ft to interference from stationary and moving objects. 

Both Britain and the USA were following an evolutionary 
approach, Britain relying to some extent in the early stages on 
manual control of azimuth and the USA on manual control of 
elevation. BLEU had made more than 8,000 successful automatic 
landings and were working on Leader Cable, Leader Beacon and 
phase-comparison guidance systems. In the USA, Autonetics were 
developing an inertial system to take the aircraft from the ILS to 
the runway, with radio altimeters for flare-out. For ILS, directional 
and waveguide localizers were offering a limited in vernent, 
but suffered from the usual interference problems. Gilfillan Regal 
was being evaluated at Atlantic City as Egal, without its DME-type 
ranging facility. A mechanically nodding aerial transmitted pulses 
every +° to define elevation over a 20° vertical arc. 

Airborne Instruments Laboratory Flarescan also used a 
mechanically nodding aerial, but a different coding system to define 
a flare-out path in relation to ILS glide-slope. The intersection of 
ILS and Flarescan patterns was computed to derive range signals. 
It was to be tried by the FAA this autumn. prada ny myers 
matic GCA requiring a separate computer programme for ea 
type of aircraft and capable of handling only two aircraft at a time. 

rance had produced the ASV-23 microwave system which had 
been evaluated by BLEU. It used two localizers and two glide-path 
transmitters, with ranging by transponder. BLEU trials had given 
fair results. The Germans had a twin-beacon phase-comparison 
system in which a Doppler effect was derived for ranging. 

The BLEU system was the most advanced, but disadvantages 
included siting and interference limitations of Leader Cable, the 
attitude-hold phase without positive pitch guidance and the fact 
that the radio altimeter system meant that some of the runway was 
used as a height-reference e instead of a landing area. The 
first could be improved with microwave guidance and the second 
by an inertial system—but this was expensive. ASV-23 provided no 
guidance for roll-out, no all-round coverage and no flare-out. The 
Autonetics inertial system was expensive for an airline. Regal and 
Flarescan were elevation-only systems, but ILS could provide the 
localizer. BLEU system with Leader Cable or directional localizer 
might be combined with Regal or Flarescan, but there had been 
no proposal yet for the “ultimate” system. 


by Elliott Brothers 
Mr R. W. Howard, manager of the Transport Aircraft Controls 
Division of Elliott Brothers (London), said that interest in all- 
weather landing systems was now universal. There were eight 
major automatic landing pr es in the world and 15 major 


companies had teams fully occupied with the subject. The FAA 
was making new rules and US airlines estimated they lost between 
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£7m and £24m per year through poor weather. Some airlines were 
foe ey to spend up to £60,000 per aircraft for effective equipment, 
Inability to operate in all weathers might become serious for airlines 
in the face of competition from high-speed railways, such as that 


now being built in Japan over a 300-mile route and proposals for 


200 m.p.h. rail links on the Continent. 
The question now was not whether automatic landing was to be 
applied, but how and how soon; and Britain was being overtaken 


in research and development effort. The pilot might or might not — 


participate, but at the moment the fully automatic system was 
working and a manual system had not yet been successful. 


Mr Howard went on to describe the monitored duplicate 


approach for the VC1O, after noting that some of the Elliott 


autolanding devices were being flown in a Bendix B-25 in the US, 
a new monitor display being planned for mounting — 


he announced 
in the coaming of the VC10. 


Progress by Smiths Aviation Division 

Giving a brief history of the SEP.5 autopilot, Mr W. H. 
McKinlay, engineering manager of the multiplex branch of Smiths 
Aviation Division, said that it had many new features, such as the 
ability to climb to and level-off at a preset height. Mentioning the 
initial stage of a duplex pitch channel for automatic flare-out with 
manual control of azimuth and PVD as the stand-by, he said that 
the additional servos for kicking-off drift could be easily added to 
form an automatic landing system at duplex level—one that could 
be used in normal minima to gain experience. Mr McKinlay 
continued, “Should BEA then decide to f° on to full automatic 
landing, the conversion to triplex level will be straightforward.” 

The performance of the system in theory was now being checked 
in relation to wind gust conditions and variations in the 
equipment itself, to make a theoretical assessment of its capabilities. 


The Test Pilot’s View 

Flight test procedure used by his company during the extensive 
flying involved in pro new equipment was described by Mr 
R. A. Palmer, chief test pilot of Smiths Aviation Division. He also 
described the method used for checking out the Autoland installa- 
tion in a new type of aircraft when the throttle control, approach 
coupling, flare-out and throttle closing sequences had to be matched 
and set. During this work over a period of years Smiths had made 
actual automatic landi in all conditions of weather, including 
thick fog, turbulence and high crosswinds. Another speaker con- 
firmed that “several hundred landings” had been made with a 
“swept-wing, four-engined V-bomber of an undisclosed type.” 
The application of Autoland in this case had been difficult, but it 
had been satisfactorily —. 

Mr Palmer remarked t inadvertent disengagement of the 
autopilot in the final autolanding phase could be extremely danger- 
ous and that Smiths had developed a tactile release button which 
required significant pressure for release and in which the “‘feel” 
collapsed as the automatics became di . The pilot could 
keep his finger on the button without fear of inadvertent operation. 

Another point was that, in real fog conditions, the pilot tended 
to relax monitoring and look out of the window, even though there 
was nothing to see. Actual exposure to these conditions would be 
essential before pilots made routine automatic landings. Because 
instrument discipline and ability to absorb information deteriorated 
during the final stages of a blind landing, manual control was not 
considered feasible. 


The General Discussion 

Many questions were asked by the 40 or 50 pilots present at the 
forum. Monitors and automatic overshoot devices at 
considerable interest (it was remarked) but the designers held out 
no great hopes of providing a fully effective monitor at full safety 
level for the critical phase of the landing; and the pilot could in 
any case do very little to remedy a drastic failure then. Overshoot 
was also a difficult problem since it supposed that there had already 
been a failure. The pilot himself could overshoot best. 

The fact that the captain was irrevocably delegating his com- 
mand to black boxes at a critical moment obviously caused concern. 
Who or what was legally responsible for the safety of the aircraft 
and passengers? Ground guidance bothered most of those present, 
but Standard Telephones stoutly proclaimed that their new STAN 7 
and 8, now being installed in Britain, was the most modern available 
and could provide the necessary accuracy. Interference and rapid 
change-over problems were being tackled. 

Capt Bressey, summing up, said that a “basic rethink” was 
needed because of the delegation of authority to black boxes. 
Teething troubles must be few and the equipment must work all 
the time if confidence was not to be lost at the outset. Ground aids 
would require urgent attention if they were to meet the require- 
ments. ICAO would tighten up the ILS specification next year, but 
countries would have to be persuaded to install and maintain the 
system. It was also stated that pilots must work to dissuade 
operators from introducing simplified automatic systems which 
offered a low level of safety. 
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“Flight” photographs 
Anote on this page records the start of Avro 748 route-trials in the hands of Skyways. Seen with G-ARMV at the independent’s airport at 
Lympne last Thursday, November 2, are (I to r): Avro’s chief test pilot, Mr J. G. Harrison; Miss Vanda Roberts, Skyways’ chief stewardess; and 
Capt J. S. Morgan, chief pilot and operations manager. Capt Morgan is in charge of the programme. On the right, DC-3 replacement and DC-3 


AIR COMMERCE 


Avro 748 in Skyways’ Hands 


INAL phase in the certification tests of the Avro 748 began last 
Monday, November 6, when G-ARMV embarked on a 
160-hour programme of route flying. This programme has been 
entrusted to Skyways, and it will be conducted in two nine-day 
instalments with a day’s break in between for maintenance. 
Daily utilization will average about nine hours, and the aircraft will 
be handled by Skyways’ pilots and serviced by Skyways’ engineers. 
The ARB requires that this final phase of the certification pro- 
gramme shall be as representative as possible of airline service, 
and Avro staff will not be participating except in a behind-the- 
scenes way. No Avro pilot will be on board flights. The routes to 
be flown will be from Skyways’ airport at Lympne, where the air- 
craft will be based, to Beauvais, Vichy, Montpellier and Lyons. 
As Lympne is not equipped for night flying, Gatwick and Manston 
will be included—as they are in Skyways’ actual Coach Air opera- 
tions—in the programme. 

Main financial responsibility for this final phase of ARB certi- 
fication tests falls on the manufacturer, but obviously the experi- 
ence —_ will be of considerable value to Skyways. To date 
six DC-3 captains have completed their 748 conversions at Avro’s 
Woodford airfield, following classroom instruction with Avro and 
Rolls-Royce. Conversion was, as Flight heard during a visit to 
Lympne last week, “remarkably easy.” 

The route flying now under way will not give Skyways the oppor- 
tunity for converting a further six 748 pilots, but it will provide 
continuation-training for the converted crews, and will contribute 


to the 50hr command time required by captains. When the pro- 
gramme is over G-ARMV will be returned to its manufacturers. 
Actual delivery and acceptance are not required until March 1, 
giving Skyways a clear month in which to prepare for the scheduled 
services due to start on April 1. 

Skyways are expecting to get 2,200hr a year out of each of their 
three 748s, all of which will be delivered by May 1. This is con- 
siderably more than is achieved by the company’s four DC-3s, 
which do about 1,500hr a year each. There are two reasons for 
this big difference in utilization: firstly, the full-scale progressive 
maintenance system which will be applied to the 748 will not re- 
quire the aircraft to be in the hangar for the longer periods required 
by the DC-3; secondly, the 748 is likely to prove more attractive 
to charterers than the old DC-3, enabling utilization to be kept up 
in the winter. 

The 44-seat interior of G-ARMYV is finished in every detail, and 
is attractively trimmed in grey-blue with a mustard carpet and 
11 rows of two-by-two seats (33lb double units by Aircraft Fur- 
nishing Ltd) at 36in pitch. Baggage is accommodated in two 
webbed bays just aft of the flight deck, and a roomy galley at the 
back has a unit detachable for non-catered operations. 

First customer to take delivery of the 748 will be Aerolineas 
Argentinas, who have nine on order. Avro have already converted 
12 Aerolineas pilots at Woodford and delivery of the first aircraft, 
due to fly soon, is likely in December, soon after the award of the 
C of A. The three 748s so far flown have logged some 1,100hr. 


NINE INDEPENDENTS FALL 


NDEPENDENT airlines seem to fall, like the leaves, in the 
autumn. Around this time last year the following companies 
ceased operations: Continental, Don Everall, Air Condor and 
Orion. This autumn Pegasus and Falcon have ceased operations, 
and now Tradair and Air Safaris are in difficulties. In the last 12 
months nine British independents, including Overseas (during 
August), have gone into liquidation, been put into the hands of a 
receiver, or have ceased operations. 

The fundamental reason for the difficulties of Tradair and Air 
Safaris lies in Section 2(2)a) of the Licensing Act. This is 
the section that requires the Board to consider the adequacy of the 

ial resources of applicants for licences. Both companies had 
applied for a large number of B licences for ITs, about 120 in the 
case of Air Safaris and about 90 in the case of Tradair. These 
applications were heard by the Board, together with some 600 
applications from other operators, in a marathon series of meetings 
(Flight, July 27, page 131) in July, August and September. No 
decisions have yet been published, but the Board has been advising 
certain applicants that, unless their financial resources are streng- 

, applications may be refused. 

Both Air Safaris and Tradair have been trying hard to obtain 
Rew capital during the last few months, but have found it difficult 
to do so without being able to show, as security, a programme of 
work. This vicious circle has led to Tradair being put in the hands 
ofa receiver, and to Air Safaris ceasing operations. 





Tradair are not yet suspending operations, although their two 
Viscount 707s are to be grounded. Flying will continue with the 
company’s seven Vikings. Mr Henry Porter of Tradair assured 
Flight last week that there was “no despondency,” and no question 
that the airline is going into liquidation. In his view the Board’s 
decision to implement the requirements of 2(2)(a) so quickly, with- 
out having given small companies time to recapitalize, is unfortu- 
nate, though he emphasizes that this is his only criticism of the 
Board’s interpretation of its duties. 

Air Safaris have completely suspended operations of their five 
Hermes and eight Vikings, which have been grounded. This 
company’s efforts to recapitalize during the past few months have 
not, as this issue went to press, su , and the problem now is 
whether the company can hold out during the winter. The staff, 
amounting to about 200 people, is under notice. The chairman, 
Mr W. E. Hamilton, has said that since the failure of Overseas 
Aviation “credit just has not been available to us in a normal way.” 
He added: “If we are successful in recapitalizing then we shall 
fly again. But at the moment our position is not good.” 

A factor in the demise of some independents is the increased 
cost of engineering and maintenance required to comply with the 
tighter safety requirements, in particular with the requirements of 
the air operator’s certificate. This is not likely to have been a factor 
in the case of Tradair and Air Safaris, whose safety standards have 
always been of the highest. 
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Air Traffic Control Associations (news-item below) is the president, L. N. 

Tekstra, of the Netherlands. At the committee table are, | to r, R. J. 

Sadet, Belgium; H. Thrane, Denmark; M. Cerf, France; Mr Tekstra; 
H. W. Thau, Germany; and W. Endlich, Germany 


AIR COMMERCE... 


AIRLINER MARKET PLACE 


EROVIAS SUD AMERICANA INC (ASA International 
Airlines), which is to merge with Riddle Airlines, has ac- 
quired two Martin 4-0-4s from Eastern, and will presumably begin 
passenger services with these to supplement its all-cargo services 
from Latin America to Florida. This is perhaps the most interesting 
sale recorded in the current range of Air-Britain publications, which 
serves to emphasize that the disposal of big piston-engined fleets is 
a slow, although a continuing, business. 

Eastern has sold two more 4-0-4s to Southern Airways Inc, and 
may dispose of ten more of this type to Mohawk. Northern Express 
Airways has acquired a second ex-American Airlines Convair 240, 
while Jugoslovenski Aerotransport has acquired an ex-Alitalia 
Convair 440 to add to its two Convair 440s and one Convair 340. 
Delta has sold a DC-3 to Executive Air Transport, a US “non- 
sked,” while Tunis Air has returned a DC-3 to Air France in 
exchange for a DC-4 taken over from Air France. Flugfelag 
Islands hf (Icelandair) has acquired a DC-6B from SAS, while 
TWA has sold or leased an L.1049G and an L.1049H to Trans- 
International Airlines Inc, the Florida-based “‘non-sked.” 

There is some interesting news of re-equipment among the 
smaller, outback operators. Air Gabon has taken delivery of an 
Aero Commander 500B, while Flinders Island Airlines (Pty) 
Ltd, which operates between Victoria and Tasmania, has acquired 
a Beech Super 18. The Chilean national airline LAN has sold its 
remaining two L.10A Electras to an Alaskan carrier, Inlet Airlines 
Inc. Macao Air Transport (Hong Kong) Ltd has bought a Piaggio 
P. 166 to replace its single Catalina used on regular services between 
Hong Kong and Macao Island, while an example of the Swiss 
Pilatus PC.6 Porter has been delivered to Deutsche Taxiflug 
GmbH. 


TRAFFIC CONTROLLERS FEDERATE 


N the presence of some 250 representatives of the world aviation 
industry and legislative bodies, 12 European air traffic control 
guilds and associations formed the new International Federation of 
Air Traffic Control Associations in Amsterdam on October 20. 
This is an important step which indicates the impact the traffic 
control profession is having and will continue to have on the 
aviation industry; and it cements the desire of controllers to 
carry their interest in air safety beyond the boundaries of national 
frontiers. 

National associations which have already joined are those of 
Austria, Belgium, Denmark, Finland, France, Germany, Iceland, 
Ireland, Luxembourg, Holland, Norway, and Switzerland. The UK 
Guild of Air Traffic Control Officers is expected to join shortly, 
particularly as the Constitutional Conference held on October 19 
decided that the new Federation would devote itself entirely to pro- 
fessional matters affecting air traffic control to the exclusion of all 
staff association or trade union business. This is, of course, in 
keeping with the constitution of the Guild of ATCOs. A representa- 
tive of the ATC Association of Israel was also present at the 
Amsterdam meeting. 

The intention had originally been to found a European Federa- 
tion only, but it became clear that there was a desire to federate the 
interests of air traffic control beyond the European region, and 
therefore a decision was made to form the International Federation. 





Speaking at the inaugural meeting of the International Federation of 






Headquarters will initially be in Cologne, and the first president is 
L. N. Tekstra, chairman of the Netherlands Guild of Air Traffic 
Controllers. H. W. Thau, chairman of the German ATC Associa- 
tion, was elected secretary. Other officers elected were: first vice- 
president, M. Cerf (secretary, French ATC Association); second 
vice-president, R. J. Sadet (vice-president, Belgian Guild of 
ATCOs); treasurer, H. Thrane (treasurer of Danish ATC Associa- 
tion); editor of IFATCA Journal, Walter Endlich (editor of Der 
Flugleiter, journal of the German ATC Association). 

The inaugural meeting began with an opening address by 
J. W. F. Backer, Director-General of the Netherlands Department 
of Civil Aviation, and an inaugural speech by the first president. 
After the representatives of the 12 founder-nations had signed the 
convention there followed addresses by representatives of IATA 
(J. L. Gilmore), the Eurocontrol Association (R. M. Soward), 
IFALPA (C. C. Jackson) and GATCO (L. S. Vass). 

Mr Tekstra, the new organization’s president, said that the main 
constitutional principle was that of “‘co-operation on technical 
professional matters, the fundamental objects being the furtherance 
of safe and efficient air navigation and protection of common pro- 
fessional interests.” Although some of the member-associations 
performed the dual function of technical association and trade union, 
IFATCA itself was not a federation of trade unions, but a purely 
professional body. It would form working groups to study technical 
problems and maintain contact with other aviation associations. It 
would also send observers to any regional European meeting and 
regional meetings of ICAO considering matters associated with 
traffic control, and would make recommendations for consideration 
by the relevant authorities. 


THE MAHARAJAH KEEPS SMILING 


N a moment of promotional genius Air-India some years ago 
invented that benevolent figure the laughing Maharajah. 
If he has studied his airline’s annual report for 1960-61 he should be 
feeling particularly genial, for he will have been reminded that Air- 
India International enjoyed a year of record financial success, their 
operating profit rising sixfold to Rsi2m (almost £1m). Credit for 
this improvement was due both to the introduction of Boeing 707s 
and to the negotiation of pool agreements, the combined effect of 
which was to raise revenues by as much as 52 per cent (to 
Rs192m), while costs increased by only 45 per cent. 

Underlying the revenue improvement was a 42 per cent increase 
in traffic—particularly noticeable on the India- UK routes, which 
showed a sharp rise after a two-year decline. The report attributes 
this to the tripartite Air-India/BOAC/Qantas pool, the effect of 
which was “to obtain for the partners a greater share of the available 
traffic in the face of severe international competition.” The pool 
allowed Air-India to introduce a New York service rather earlier 
than would otherwise have been possible, and it also permitted the 
airline to retain its uncompetitive Super Constellations on the run 
to Indonesia and Australia. The revenue position was also enhanced 


A little-known Argentine 
independent is Aerolineas 
Carreras, one of whose 
remarkably clean C-46s 
was photographed by 
“Flight” recently at 
Miami, Florida 
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three Avro 748s for Skyways was flown to the airline’s base 

ea of . Wednesday, November |, and began the final route- 
phase of its certification programme last Monday, November 6. 
(See page 743) 


improved revenue rates—although it is not possible to 
from the report to what extent this was due to higher 
or the receipt of a favourable share of the BOAC/Qantas/Air- 
pool revenues. 


: "Had it not been for the Boeings, the airline’s costs would have 


‘sen well above revenue, for capacity was increased by as much as 
"7 per cent compared with the figure for the previous year. As it 
was, the 707s proved both reliable and economical, and were thus 
instrumental in realizing a 15 per cent cut in average unit costs to 
the equivalent of 30 pence/c.t.m. As a result, the airline was able 
to make substantial profits, despite a sharp reduction in load factors 
to below 50 per cent and a sharp increase in staff from 4,821 to 


5,487. ‘ : . 
The report forecasts that these low load factors will persist until 
1962-63, “by which time demand should have caught up with the 
increase in capacity.” By then, Air-India will have its full fleet of 
six Boeings in operation and will have disposed of its Super Con- 
stellations, probably to the Indian Government for military pur- 
_ Meanwhile, a lean period is foreseen. Faced with spare 
capacity (the report concludes) the industry should attempt to 
bring air travel within the reach of a wider market through the 
introduction of more attractive fare-structures. 


VITAL VC10 STATISTICS 


NOTE in last week’s issue reviewed changes recently made in 
A the specifications of the VC10 family, and the table below 
summarizes for quick reference the leading particulars of each of the 
basic t i 
once of ae ceandend VC10 at present stands at £2.2m, and that 
of the Super VC10 at £2.5m. These prices relate to aircraft delivered 
complete in every respect except for the passenger seats. 








Standard | aes | _ Revised 
vcio | (developed) | Super VCIO 
I f Rolls-Royce RCo.42/I RCo.42/! RCo.42/3 
EY ou of 21,000Ib of 21,000Ib | of 22,500ib 
Span 140fe 2in =| =: 140 ft 2in 140ft 2in 
Length 1S8fe Sin =| =1S8ft Bin 3S | SIT I ft Bin 
Height 39ft 6in | 39ft 6in 39ft 6in 
Wing area (gross) 2,800 sq ft 2,800 sq ft 2,800 sq ft 
Max internal cabin width life 6in lift 6in lift 6in 
Max number of seats (with galleys) 135 135 | 163 


Corresponding pitch | 34in | 34in 34in 


inderfloor cargo capacit 1,350 cu ft 1,350 cu fe 1,950 cu ft 
foal capacity ‘imp a!) . 17,940 17,940 19,315 
Max take-off weight 299,000Ib 310,000!b 322,000ib 
Max landing weight 199,000!ib 206,000!b 225,000Ib 
Max zero fuel weight 178,000ib 184,000Ib 200,000!b 
Typical payload 35,500ib* 38,000!b 45,000!Ib 





*Weight limited 

















TWOPENCE A MILE BY BEA 


AST Wednesday, November 1, BEA introduced the world’s 
cheapest scheduled air fares on its routes between London and 
Glasgow, Edinburgh and Belfast. Shortly before midnight, every 
night of the week except Saturdays, the new “‘cheapest-fare” Van- 
guard and Viscount flights will leave London Airport for Glasgow, 
Edinburgh and Belfast. In each case the single fare will be 3 gns 
and the return fare exactly double. This new very low fare, recently 
approved by the Air Transport Licensing Board, works out at 
2d per mile per passenger, cheaper than second-class rail fare. 

Each Vanguard will carry, in addition to passengers, an average 
of three tons of mail and some two and a half tons of newspapers 
on its nightly flight from London to Glasgow. The London - Bel- 
fast Viscount will carry some two tons of mail and more than half a 
ton of newspapers. The GPO estimate that about 41m letters a 
year will be delivered up to 24 hours earlier in some parts of Eng- 
land, Scotland and Northern Ireland than would otherwise be 
possible as a result of the introduction of the new BEA night-mail 
services. London newspaper deliveries to Scotland and Northern 
Ireland will also be speeded up by several hours and later London 
editions made available on the breakfast table. 

In operating these new, cheap night flights BEA is utilizing to 
the full the versatility of the Vanguard, which was designed from the 
outset to carry its full ten-ton payload made up entirely of passen- 
gers or entirely of freight or a combination of both. In order to 
accommodate the heavy mail and freight loads the Vanguard’s nor- 
mal 113-passenger complement is restricted to 60 on its northbound 
flight to Glasgow. Passenger complement on the flight from Glas- 
gow to London, with three tons of mail on board but no newspapers, 
will be just under 100. The London - Belfast Viscount can carry 26 
to 36 passengers on weekdays but a full 58-passenger load, in both 
directions, on Sundays. 


Footnote: BEA were permitted to inaugurate these services pending pub- 
lication of the Board’s official decision. British Railways will have 21 
days from publication of the decision in which to appeal. If an appeal 
is lodged, and if it is upheld by the Minister, the Air Transport Licens- 
ing Board can be directed by the Minister to revoke BEA’s licence. 


BAHAMAS AIRWAYS REVITALIZED (continued from page 735) 


—Florida. I am convinced that we must continue to participate in 
Florida services, though I would say that our economics need not 
be predicated on these routes. We shall never be a primary carrier 
on the Florida services, but the point is that Pan American, Mackey 
and Cunard Eagle are all able to get island terminals for direct 
routes from Florida. Bahamas Airways is a self-feeder and must 
continue to remain so.” 

We asked Air Cdre Powell whether he was intending to augment 
his fleet of two Viscount 702s. These two aircraft, transferred 
to Bahamas Airways from BOAC’s other subsidiary Kuwait 
Airways (and whose interiors have been most attractively restyled, 
one by Fields and one by Scottish Aviation), were introduced into 
service in place of the Hermes on July 15. Air Cdre Powell did 
not think that a third Viscount would be required, at any rate 
for some time. dl P 

Cunard Eagle’s appearance on the Nassau - Miami route early in 
1960 was partly instrumental in the decline of BAL, and in its 
repossession by BOAC. The two airlines had been competitors, 
all out todo each other down—internecine rivalry between two 
British colonial carriers whose real adversaries are Pan American 
and, to a lesser extent, Mackey. The Bahamas - Florida route, busy 

it is, cannot really sustain four carriers; and if the two 
-designated carriers had not agreed to regulate the com- 

Petition between them, the Bahamas Government would no doubt 
have stepped in. We asked Air Cdre Powell about the “non- 
ion pact” recently agreed between the two airlines. He 

did not want to say much about its precise terms—nor did Mr 
H. P. Snelling, Cunard Eagle’s general manager in the western 





hemisphere, to whom we also spoke. But it is known that both 
airlines now have an agreement on their timetables and on the 
interchangeability of passengers. We formed the impression, too, 
that the airlines might come to an agreement about Viscount 
maintenance, spares, servicing, and possibly handling, with the 
object of cutting down costs. And we would hazard a guess that a 
revenue pool agreement might be an inevitable consequence of a 
closer working relationship, though US anti-trust laws would 
have to be watched. In view of the fact that the CAB is now itself 
examining, with the US Department of Justice, the legal aspects of 
pooling by US carriers, a pool between Bahamas Airways and 
Cunard Eagle on the Bahamas - Florida route would seem unlikely 
to run aground on that score. 

It was last spring that the two airlines first began to draw closer 
together, when Air Cdre Powell agreed to withdraw his appeal 
against a decision by the Bahamas air licensing authority to allow 
Cunard Eagle traffic rights for its mid-Atlantic Britannia service 
between Nassau and Miami. It was probably this gesture, made 
soon after Air Cdre Powell’s accession to power, that marked the 
end of the pointless rivalry between two British-designated airlines 
on a route between British and US territory. 

We asked Air Cdre Powell whether BOAC Associated Companies 
gave him the executive freedom he needed to get a badly run down 
airline flying back into profitability again. “I have a great deal 
of freedom,” he said, “‘though obviously I would not take a major 
step without consultation.”” We asked him when s Airways 
would be in the black again. His reply was: ““We are not far up the 
hill yet, but we are a long way from the bottom.” 











AIR COMMERCE... 


Chopin 


ALMA has undoubtedly been the high spot of this year’s 
European air traffic pattern. During the summer months, 
traffic from Britain—Palma’s leading customer—has been up by 
something like a third compared with the summer of 1960, and the 
autumn traffic has been so exceptional that many hotels have 
delayed putting up their shutters for the off-season. 

It is probable that the number of passengers to pass through 
Palma’s airport in 1961 will approximate to a record three-quarters 
of a million. 

A recent analysis of Palma’s traffic for 1960 gives some indication 
of the composition of this business. The most noticeable feature 
has been the highly seasonal nature of movements: from the trough 
months of January and February, traffic rises to a peak in the months 
of July, August and September some eight times higher than the 
trough. If Spanish national traffic is excluded, the ratio rises to 
12 : 1. This is even more remarkable when it is recalled that Majorca 
first achieved touristic fame as the winter retreat of Chopin and 
George Sand; and it continued to rely primarily on winter custom 
until as recently as some ten years ago. Indeed, so full-circle has the 
tourist wheel turned that a team of travel agents has recently been 
exploring the island with the object of developing the winter side of 
the business. 

The reason for this remarkable transformation can be found by 
inspecting the list of airlines serving Palma. Excluding Iberia and 
Aviaco (the two Spanish airlines carried about half of the 638,000 
passengers who arrived at or departed from Palma by air in 1960), 
the foreign airlines carried almost twice as many passengers on 
charter flights as they did on scheduled services. This charter 
traffic consists almost entirely of people who were not able to afford 
a fortnight’s near-guaranteed sun in the Mediterranean until the 
travel agents got together and evolved the cut-price package tour. 


FOREIGN AIRLINE TRAFFIC TO PALMA, 1960 (PASSENGERS IN AND 
OUT, x 1,000) 











Nationality | Scheduled | Charter } Total 

of airline operators companies — traffic 
UK co | 64 | 86 150 
Scandinavia ... - 3 48 | 5S! 
Germany | — | 2 2 
Switzerland eee 9 | 16 | 25 
France . om tt | a | 19 
Belgium a3 1s | 3 | 18 
Netherlands 14 \ 1S 
Others —eoe 7 | 7 14 
Totals | 123 2 | 334 
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In terms of passenger traffic the leading Palma carrier was Iberia, 
though the majority of this airline’s business was carried on 
domestic flights from the mainland. The second Spanish airline, 
Aviaco, also concentrated on domestic services—those linki 
Majorca with the neighbouring islands of Minorca and Ibiza. Of 
the foreign airlines, BEA stood head and shoulders above the others, 
although the British independents together carried rather more 
Palma traffic, the leading carriers being Overseas Aviation and 
British United. Together, BEA and the independents carried 
150,000 passengers, equivalent to about one-half of the total carried 
by all non-Spanish airlines. 


PRINCIPAL CHARTER OPERATORS TO PALMA, 1960* 
Operator 
Transair Sweden ... = nal | 23 








erseas Aviation 


Flying Enterprise ese dos 18 
British United boo ies oss 17 

lair eve “0 op eee 16 
Condor (Germany) 14 
Deutsche Flugdienst one 10 
Tradair ave eve ~— eee 9 
Continentale (Germany) 9 
LTU (Germany) oan 9 
Cunard Eagle 8 
BKS wes one eve oe | 6 
Starways ... inn ton ose 6 
Airnautic (France) 5 





* Including all airlines which carried over 5,000 passengers, 
in and out combined. 


A notable feature of the traffic to Palma from the Continent is 
that it is even more packaged in character than is that from the 
United Kingdom. Indeed, the traffic from Scandinavia and 
Germany is almost entirely so, with charter companies carrying 
90,000 passengers (Scandinavia 48,000, Germany 42,000) as against 
a mere 3,000 scheduled passengers (all by SAS). Swiss traffic was 
also predominantly charter (Balair 16,000 passengers, Swissair 
9,000). For the remaining less important markets, scheduled 
operators carried most of the business. 

The growth of packaged tours to Palma—notably, in recent 
years, from Germany and Scandinavia—is apparently having the 
effect of chasing away a proportion of more sophisticated travellers 
to more remote resorts. If Palma’s popularity is to continue, the 
island’s tourist authorities would be well advised to keep this trend 
under consideration, for the fickle taste of the mass market is a 
precarious base for any economy. 


This DC-6B, G-ARTO, passed 
through Heathrow 

on its delivery from the USA 
to Trans Arabia Airlines in 
Beirut. The aircraft is ex- 
American Airlines and will be 
joining Trans Arabia's two 
other DC-6s and a DCA, 
all British-registered aircraft 
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The first of two Boeing 720Bs to wear the red, white and blue livery of the 
western hemisphere’s oldest airline, Avianca of Colombia, takes off 

Renton on its maiden flight. It will go into service on the Bogota- 
New York route and also from Bogota to Madrid, Paris and Frankfurt 


REGULARITY AND PUNCTUALITY 


N the correspondence columns of Flight in recent weeks there has 

been controversy about the comparative dependabiluty of 

ion v. independent services, and BIATA have pointed out 

that their regularity record in 1960-61 was 99.7 per cent, compared 
with 98.1 per cent for BOAC and 97.2 per cent for BEA. 

Regularity is defined as the percentage of scheduled flights 

; but, of course, no account is taken of punctuality in this 
index of dependability. Even if a flight is delayed 24hr it still counts 
towards 100 per cent regularity. The independents make most of 
their scheduled flights in the summer, when the weather—which 
gives the corporations’ regularity a hard beating in the winter— 
seldom interferes. _ 

In this context it is not always appreciated that stand-by aircraft 
play an important part in the attainment of good regularity figures. 
BEA, for example, reserves one aircraft for stand-by cover for 
approximately every eight actually flying. The plan for the recent 
summer was as follows: 














Type of Number Number on | Number on | Total 

aircraft operating stand-by maintenance | ous 
Viscount V.70! ... | 17 | at Manchester i 4 23 

| | at Jersey | 
Viscount V.800 ... 29 4at LAP 6 39 
Comet 48 (incl. | 
Olympic Airways) 1S 2at LAP | i | 18 

Vanguard eee 7 | at LAP 2 | 10 
eo | 9 13 | 90 








Thus a total of nine aircraft, representing perhaps an investment 
of £44m, is deliberately kept on the ground without producing 
revenue, all in the interests of regularity. A further 13 aircraft are 
undergoing maintenance at the same time. 

Of course, scheduled airlines do suffer delays; but to save a lot of 
argument it would be interesting to see figures published for both 
the corporations and the independents, not only for regularity but 
also for punctuality. 


CHANNEL ISLANDS MARATHON 


rt first part of a prolonged series of ATLB hearings, Public 
_ Meeting 57, lasted for approximately 13hr, when some 16 
applications were submitted covering scheduled services and inclu- 
sive tours to the Channel Islands. Another round started yester- 
day, November 8, when a further 13 applications were due to be 
submitted. Nearly 40 objections by nine operators and the British 
Transport Commission were heard. Recently Flight recorded that 
BEA is to relinquish its 25 per cent holding in Jersey Airlines, “to 
avoid the possibility of any conflict of interest inherent in a share- 
holder being also a competitor.” At these hearings BEA was, in 
fact, contesting four of the five Jersey Airlines applications. 

Revealed at the hearings, which have received little publicity, was 
the lack of good hotel accommodation in the Channel Islands, 
which are nearing saturation point. According to evidence sub- 
mitted, guest-capacity increases in 1962 will not exceed 1,000 beds in 
Jersey or 200 in Guernsey, i.e., not more than 2 per cent. This 
factor could retard traffic growth considerably. 

The applications for variations in licences already held by air 
Operators were mainly for increases in frequency and operation on 
days other than Saturdays. Dan-Air, Cunard Eagle and the BUA 
Viscount services at present operate only on Saturdays; BUA, for 
example, were asking for an increase in capacity and permission to 
Operate on Fridays and Sundays as well. 

At least one example of an airline attempting to discard shackles 


“Flight” photograph 


Eastern Air Lines have regis- 
tered the name Air Bus, pro- 
here on one of the 
company’s Super Constellations 
Operate cut-price no- 
reservations services from New 
York to Washington ($14) 
and Boston ($12). A note on 
the operation incol 2 
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which restrict its operations came to light. On the Manchester- 
Jersey route approximately two-thirds of Jersey Airlines’ services 
during peak periods have to make a compulsory call at Bourne- 
mouth. This, according to a Jersey Airlines witness, will create 
operational problems when the present Manchester - Jersey airway is 
moved westward in 1962; this will increase the distance from Bourne- 
mouth to the joining point on the airway. The traffic on this route 
is, according to evidence presented, predominantly Manchester- 
Jersey, and sector traffic is very small. 

Another route affected by this type of restriction is the Jersey 
Airlines service from Gatwick, where the present licence calls for 
50 per cent of the flights on some of the services to call at two places 
in the Channel Islands. Calls have also to be made at Alderney— 
which, by reason of airfield limitations, compels the use of Herons 
and limits the operation of Heralds. 

The Board’s decisions have not been published as this issue went 
to press, but obviously not all the carriers will get the carte blanche 
on capacity applied for. The overall impression is that the airlines 
want large increases in capacity and frequencies, while the Channel 
Islands facilities are unable to expand at a comparable rate to meet 
increased demand, even if the traffic is forthcoming to fill increased 
capacity. 


AIR BUS MAKES MONEY 


| Neg ge to the president of Eastern Air Lines, Mr 

Malcolm McIntyre, the company’s Air Bus services are 
“definitely making a profit.” Soon, he says, operations will be at a 
level where profits could be made even if the equipment used 
(Super Constellations that would otherwise be surplus) were not 
fully depreciated. Described in Flight for July 20, 1961, these 
services, also known as Air Shuttle, are soon to be extended to 
serve US cities other than New York and Boston. 

The difference between these no-reservations services and those 
pioneered by Allegheny (Flight, May 27, 1960) is that passengers 
turning up at the airport are certain to get a seat. Much publicity 
play has been made of cases where aircraft have been brought up to 
carry just one passenger. This doesnot happen often (and perhaps 
mostly when Eastern’s publicity boys are at hand) but overall load 
factor is still 50 per cent—and the word gets around. 

The New York- Washington and New York- Boston services fly 
every hour on the hour from 7 a.m. to 10 p.m. Passengers just 
“come out to the airport and board . . .. If you wish you may pay 
your fare on the plane.” 

From the start of services on April 30 until August 26, more than 
98.2 per cent of scheduled flight departures were on time or within 
15min of schedule. During the summer period 92.8 per cent of 
scheduled flight arrivals were on time or within 1 Smin of the schedule, 
extra sections not included. All the flights use a special new “air 
shuttle” terminal at La Guardia Airport. (The term Air Shuttle, 
like Air Bus, has been registered by the airline.) This terminal is 
adjacent to metered and overnight car parks and it has an attractive 
snack bar, newsagent’s shop and comfortable lounges. It also has a 
closed-circuit TV system for flight information and self-claim 
facilities for baggage. 
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“VLF" (twopence-a-mile) night flight to Glasgow and Edinburgh on 
November |. A note about the event is on page 745 


AIR COMMERCE... 


BRITISH UNITED’S REPORT: A POSTSCRIPT 


HE publication by British United Airways of its Report and 
Accounts, analysed in last week’s issue, is a welcome inno- 
vation in the history of British private aviation enterprise. 

With so much evidence of airlines having over-equipped with 
new jets the public is interested to know how this will affect them. 
Will it mean an airline get-together to put fares up? Or will it 
mean many companies going out of business—and an even tighter 
grip by the remaining companies through IATA’s fare-fixing 
machinery, and through pooling agreements ? 

If the smaller private companies can operate at lower cost levels 
than the big flag lines, the public will not take kindly to fare levels 
established by price-fixing organizations to protect the expensive 
practices of the more lavish operators. 

In the United Kingdom it had been hoped that a large part of 
the cut-and-thrust of the public hearings of the new Air Transport 
Licensing Board would have been devoted to the open exposition 
of different economic theories. In the event, it seems to have been 
accepted that the economics of air transport is a private matter 
between the operator and the Board. Operating cost and profit/ 
loss estimates are contained in private “submissions” to the Board. 
For example, BEA was prepared to tell the Board about the costing 
of its new bargain-basement night fares to Scotland, provided 
they remained confidential. What is the reason for this apparent 
shyness? The main interest of the public in ATLB hearings—to 
see that under the new deal, they, the customers, are getting the 
benefit of all the new opportunities offered by modern aircraft—is 
thwarted. 

So any move that makes the public (which include passengers, 
politicians, financiers, manufacturers and so on) more know- 
ledgeable in these respects is very welcome. The public has the 
right to full information about licensed public transport operators 
—and this goes for the secret air operator's certificate too. 

The pity is that British United, having decided to make its 
accounts public, did not present them in a way the ordinary citizen 
can understand, and especially in a way which isolates the results 
of the public transport section of its activities. In his covering 
letter the chairman, Mr Myles Wyatt, indicates that the report 
was being issued because “Airlines as a whole seem to dwell more 
upon their losses...” the implication being that BUA as an air- 
line operates profitably. The report is not precise on this point. It 
merely shows that it is possible for private capital to invest in air 


Passengers embark at London Heathrow on the inaugural BEA Vanguard 







transport and allied aviation activities and make some profit, 
It indicates that diversification—geographical and operational— 
enables setbacks in one part of the industry to be offset by wind- 
falls in another part. 

Perhaps British United is now prepared to be much more specific 
about its own airline results, so that the public can see whether 
the practices leading to those results qualifies the airline to operate 
routes in parallel with the corporations, and more economically, 
There are a number of points that the airline could now can 
without giving away any secrets of its expertise in ai 
operations. 

For example, what profit or loss did its air transport operations 
contribute to the results? Did Channel Air Bridge make money? 
Did Straits Air Freight Express? And it would be helpful if oper- 
ating costs were given, and broken down, and similarly revenues 
for each category of operation. These, after all, are the kinds of 
figures which the Board is interested in, and the object of public 
hearings is thwarted if companies are not prepared to account 
publicly for themselves, as every US carrier—down to the smallest 
“supplemental’’—is required to do each quarter by the CAB. 

In fact, the time has arrived when the Board should insist on 
companies’ accounts being produced (including those of BOAC and 
BEA) in standard form, as is done in the USA, with certain items 
such as depreciation being on a formula basis. This would require 
changes in the Companies Act; but laws which protect companies 
unable adequately to finance public transport operations are not 
good laws. Clearly, this does not apply to BUA. 

Still, British United are to be commended on taking this unusual 
step. It will be of inestimable benefit both to the industry and the 
public if it leads to encouragement des autres. 


BREVITIES 


Bonanza Air Lines has taken up its option on a tenth Fairchild 
7.97 


Air-India has confirmed an order for two further Boeing 707-420s 
to bring its fleet up to six. Deliveries will be made in March and April 
next year. 

BEA is to resume services to Helsinki after a lapse of ten years. 
Comet 4Bs will operate four times a week to the Finnish capital, as an 
extension of the non-stop London-Stockholm service, next April. 


British Railways announce that a trip-wire device has been installed 
along the boundary of Southend Airport to set signals at danger should 
an aircraft overshoot the runway and block the line, as happened 
last year. 

Mr J. R. Batt of Aviation Traders (Engineering) Ltd writes to correct 
a statement in Stanley Brogden’s recent article “Australia’s Domestic 
Airline Operations” that Ansett has an engineering subsidiary in Hong 
Kong which has rights for Carvair conversions. All rights are at the 
moment confined to Aviation Traders (Engineering) Ltd. 


Sierra Leone Airways, which is managed by British United, is to 
begin a new non-stop weekly Britannia service between London and 
Freetown on November 16. Operations began with Twin Pioneers on 
domestic routes last March. A Heron is ‘to augment these services 
this month. 

BOAC is to introduce Boeing 707s on some eastern route services to 
Hong Kong and Singapore “early next year." This will release Comets 
for deployment on routes to West Africa. Comets will replace Britannias 
chartered to Nigeria Airways on Lagos-London, and will also displace 
Britannias on the London - Lagos route. 


Information is now available from IATA about traffic in the peak 
North Atlantic season, i.e., during the third-quarter months of July, 
August aad September. Revenue passengers amounted to 690,722 
(90 per cent of them economy), an increase of only 3.1 per cent on the 
corresponding period last year. At the same time the number of seats 
offered were increased by 34.8 per cent, causing load factor to fall by 
16.1 points to 52.6 per cent. 


Work is in hand on the extension of Nairobi Embakasi’s main 
runway to 13,500ft. Work is expected to be completed before the end of 
next year. 

A Panair do Brasil DC-7C on a flight from Lisbon to Brazil crashed 
and caught fire on the approach to Recife on November 1. Of the 76 
passengers and crew of nine on board, 48 are reported to have been 
killed. One report said that the survivors included two of the crew. 


British United Airways Viscount G-AODH crash-landed during an 
ILS approach monitored - 4 GCA at Frankfurt Airport on October 30. 
The aircraft was extensively damaged. A stewardess and a passenger 
were injured. Commander of the aircraft was Capt D. A. Woolfe; the 
aircraft was on a flight from Berlin to Frankfurt on a BEA charter. 


Handley Page Herald 200 G-ARTC left Hurn on November 6 ona 
12,000-mile, five-week demonstration tour of southern Europe, the 
Near East and East Africa. Ten Handley Page staff led by Mr J. W. 
Allam were to be on board. Among the places to be visited are Rome, 
Pescara and Taranto (for demonstrations to ALI Itavia), Ethiopia, 
Aden, Sudan, Cyprus, Jordan and Switzerland. 

A Silver City Bristol 170 Freighter Mk 32, G-ANWL, overshot the 
runway at Guernsey while landing in fog on November 1, and crashed 
three miles north-west of the airport. The airline’s senior pilot, Ft 
Capt G. Hogarth, and First Officer D. C. Evans were beth killed. The 
seven passengers and the steward escaped serious injury. Three cars on 
board the aircraft, which was on a flight from Cherbourg, were 
damaged. This was Silver City’s first accident in more than 250,39 
cross-Channel flights since 1948. 

More than 1,000,000hr have been recorded by Boeing jet airliners 
since the first 707 went into service with Pan American on October 26, 
1958. Some 95 per cent of this total represents revenue hours. A total 
of 29,421m passenger-miles have been flown by Boeing jets. 

Pan American’s 52 Boeing and Douglas jets have flown more than 
240,000hr, and have carried almost 20m passengers, sinc? 
services began on October 26, 1958. Inflight engine failures have been 
experie by PanAm once per 40,000hr and inflight shut-downs have 
been necessary once every 5,000hr. 
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for} forenario 
SPACE 
The Twin Pioneer 


(2 ALVIS LEONIDES ENGINES) 








From jungle airstrips in the Far 
East, oil sites in the Middle East 
and Africa or narrow mountain 
valleys in Austria and Switzerland, 
in fact anywhere where 

A space outside is limited, 

| the versatile Twin 
Pioneer is giving 

| | constant, economic 
\ service. 


FROM A TAKE-OFF 
RUN OF 420 feet 
THE TWIN PIONEER 3 
WILL CARRY 16 PASSENGERS 


OR 4,000 POUNDS FREIGHT 
OR 2LARGE SURVEY CAMERAS 
OR 9 STRETCHER CASES 

OR 12 PARATROOPERS 

OR 4 x 500 POUND BOMBS 
OR MANY OTHER CIVIL AND 
MILITARY LOADS 


DESIGNED & MANUFACTURED BY 
SCOTTISH AVIATION LIMITED 
PRESTWICK AIRPORT, SCOTLAND 
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SERVES TODAY'S AND 
TOMORROW'S 
AIRCRAFT 


Modern commercial and military 
aircraft are becoming more and 
more complicated greater re- 
sponsibility is undertaken by auto- 
matically operated switches. Engel 
& Gibbs manufacture thermal and 
levelling switches to meet these 
requirements. 


Thermal switches. 








invertors, Alternators, Generators, 
Fluid Drives, Quartz Ovens 
of Radio Transmitters, De-icing, 
low temperature detection, wind- 
screen de-misting, electric motor 
protection, etc. 

Levelling switches 

for Gyro Units used in Automatic 
Pilots and Artificial Horizons. 
Switch suitable Equipment such as this is fitted 
10 ena to the Trident, VCIO Vanguard, 
Argosy, Avro 748, Fairy Gannet, etc. o — ae 





Alternators, 
erators, etc. 
| Please write for full information: 


‘Engel & Gibbs Ltd. 


| Elstree Way, Boreham Wood, Herts. Telephone ELStree 22914 











— 
STOCKISTS & SUPPLIERS OF 


BSS * AGS 


SBAC : AN 
PARTS 


MILLER AVIATIONLTD 


ADASTRAL HOUSE-NUTFIELD-REDHILL-SURREY 
Tel REDHILL 505 0 LINES 
TELEX 21433 SASCO REDHILI 


A member of the SI croup of Companies 


Gas Turbines and Jet 
Propulsion 


By G. GEOFFREY SMITH, M.B.E. 
Revised by F. C. SHEFFIELD 


In addition to the fundamental principle of jet propulsion 
and its historical background, extended treatment is given 
to combustion and metallurgical problems. Some chapters 
deal with pulsejets, rocket propulsion and gas turbines for 
road transport. 


6th Edition (1955) 419 pp. 35s net (sy post 36s 9d) 
Obtainable from leading booksellers, published by 



























ILIFFE Books Ltd Dorset House Stamford St London SE! 










FLIGHT 13 


9 NOVEMBER 1961 


CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 1/2 per word, minimum 14/-. Special rates for Auctions, Contracts, Patents, Legal and 
Official Notices, Public Announcements, Public Appointments, Tenders 1/4 per word, minimum 16/-. Each 














PRESS DAY — Classified advertisement 
should reach Head Office by 

fAST POST THURSDAY for publication 

ja the following week's issue subject to 
space being available. 








AIRCRAFT FOR SALE 





R. K. DUNDAS (AERO LIMITED) 
OFFER U.K. AND U.S.A. SERVICE 


[RVALTED experience of both British and Ameri- 
can Light and Executive Aircraft enables us to 
offer our customers a unique service. 


PUBLISHED statistics can possibly identify the 
Aircraft suitable for every requirement, whether 
new or used. We can. 


ARE the only British Aircraft Brokers with a New 

York Office with British Manager and local 
experts, and can thus select the very best value on the 
wide U.S.A. market, both for our U.K. customers and 
our many European and world-wide clients. 


wt DELIVER Aircraft all over the world, no import 
duty uplift occurs and our customers benefit from 
minimum cost. 


oF AIRCRAFT already in U.K., we recommend a 
superb, Comanche 250, like new, at nearly £4,000 
below List Price. Of others, free of U.K. import duty a 


Paragraph is charged se tely, 
repaid ry! should be foesed 
on, 8.E.1. 


Postal Orders and cheques sent in payment for advertisements should be made payable to “Flight,” and 


crossed & Co. 


Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 


name and address 


must be counted. All advertisements must be strictly 
to FLIGHT Classified Advertisements Dept., Dorset House, Stamford Street, 


52 consecutive insertion orders. Full particulars will be sent on application. 


Box Numbers. For the convenience of 
charge for 2 words plus 1/- extra to 


London, 8.E.1. 


retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 


rivate advertisers, Box Number facilities are available at an additional 
efray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,” Dorset House, Stamford Street, 


The Publishers 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 


—— EUROPE’S LEADING 








LIGHT AIRCRAFT DIVISION 


CESSNA SKYLARK 

Good looks, well proven, superbly styled, 
excellent performance, all metal, four seat—it 
would be easy to continue such praise but we 
are rather pleased with a 1960 model Cessna 
Skylark (175 de luxe) which we have just taken 
into stock. 

It is available for inspection and is offered with 
a new 3 year C. of A. 

Only 445 hours since new and fitted VHF and 
VOR, the price is £4,650. 





EXECUTIVE AIRCRAFT DIVISION 


DE HAVILLAND RAPIDE 


TRANSPORT AIRCRAFT DIVISION 


Switeh for : F 
ture fabulous 180 hr 1960 Autoflite Aztec, also like new, for One only remaining from the fleet of four we VICKERS VISCOUNTS 
sensing —o, — 2 BG dae jay yy yet ye awe been offering on behalf of Marshalls Flying Early 700 Series, Rolls Royce Dart 506 engines. 
truly Re D er chool Ltd. Available for immediate delivery, Three only of this t are no itable for sale 
nearly £10,000 below List in U.K.! — Check IV, respray and a C. of A.issued in or long a —- — 
P rm “a ctober. £1,250, repeat £1,250. 
ree 2291-4 RB THESE are only examples of our “as new BEECH TRAVEL AIR VICKERS VISCOUNTS 








executive, and cheaper singles and twins, the freight 
and the passenger airliners which we can offer are far too 
sumenous to list. Our service is free and willing; why not 
n? 


R. K. DUNDAS AERO LTD., 
DUNDAS HOUSE, 

59 ST. JAMES’S STREET, 
LONDON, S.W.1. 


Te: H¥De Park 3717. Cables: DUNDUK 
[0 


559 





ON, SERIES 2 and 1B, available, immediate 
- Fully modified and de-iced. Airline 
operated. Travelair Ltd., 115 Oxford Street, W.1. [ 


BUSINEss AVIATION LIMITED, Redhill 

drome, Surrey, with their foremost range of manage- 
ment and advisory services for the business and pleasure 
Wer Or supplier, are almost unique in Britain in also 
being approved to supply all leading makes of new British, 
American, and Continental aircraft at manufacturers’ 
press. Freedom from any one distributorship contri- 
butes to reasoned advice, and the manufacturers’ guaran- 


Aero- 


War- 


New in 1959 and operated by a British company 
this Travel Air comes on to the market following 
replacement by a larger aircraft. Airframe hours 
are just over 800 but both engines and propellers 
were replaced recently and have 83 hours since 
complete overhaul. Radio includes VHF, VOR, and 
Marker Beacon Receiver, HF and ADF. C. of A. 
valid till July 30, 1962. £16,000. 

PIPER AZTEC 

1960 Super Custom model with less than 300 
hours since new, this Aztec has Class | radio 
comprising Collins duplicated VHF, Collins VOR, 
ILS and Marker Beacon Receiver, and ARC 21! 
ADF. Condition is excellent, colour is blue and 
white, delivery is immediate, price is £22,000. 





700 Series, Rolls Royce Dart 506 engines. One 
aircraft for early delivery, two others shortly. 
VICKERS VISCOUNTS 


770D Series, Rolls Royce Dart 510 engines. 
Two aircraft currently in airline service but 
available for sale on dates to be negotiated. 


VICKERS VISCOUNTS 


810 Series, Rolls Royce Dart 525 engines. 
Three aircraft available now. 


Details of all these Viscounts may be obtained 
from our Transport Aircraft Division. 


Wo 05 4 ge) 


AVIATION LIMITE 


PICCADILLY. 





LONDON. W | 











tee of constructive enquiries. Telephone: Upper 
lingham 2662. (2551 


AIRCRAFT ACCESSORIES & ENGINES AIRCRAFT WANTED 





— GYPsy MAJOR 10 Mark 2 Engine, 73 hours since 

—_—— ns Coe ote, ~" hs Ditto, 137 hours, — 
J tee, Lumbroo ills, Halifax. Tel. 68168. 

[2552 2 PAYLOADER, A-22 double seats, 451b., used, perfect AUSTERS WANTED. Send full details M. J. Edwards, 

Jet LENT DRUINE, only 132 hours flying time condition, for sale at o each, F.O.B., be ee “Annecy,” Luston, Leominster, Herefordshire. 

; . enh gee : Apply “ARKIA” Airlines, 42 Maze Street, Tel-Aviv, , + 

on air frame and engine, in as new condition IRCOUPE. Low hours and fitted radio. C. F. 

(2836), seen at Showrooms, £285. King Street, W.6. peqeny ; = Parker Esq., Far Park, Perton, Compton, 

Iverside 1998. (2553 RROLLASON'S for Tiger Moth spares. Gipsy engine | Wolverhampton. {2550 


overhauls and spares; and now increased facilities at 
Biggin Hill for your C. of A. overhaul. All light aircraft 
types acceptable. Croydon 5151. [0133 


AIRTRADE LTD. for 








TERRAVIA TRADING SERVICES 
OFFER THE FOLLOWING 


EXBEA DAKOTA, full airline radio, 36 passenger 
Seats, —. under 100 hrs since overhaul and 


Aircraft and Aero Engine AIR PHOTOGRAPHY 
spares. Components and Instruments. A.R.B., 3 
Croydon Airport, Surrey. Tel.: CRO 0643. [0232 


LUGS and Sockets. More than 1,000,000 in stock 








W. YOUNG. Specialists in all ex-Government 
photographic equipment. Showrooms at 159 


A. 








ilsion tecent check III covering over 50 different ranges, British and Ameri- 
given can. Stock list on application to Sasco, Nutfield, Redhill, | Chatsworth Road, London, E.5. Tel.: AMHerst 6521. 
ee BRISTOL FREIGHTER MK 21, 44 seats. At present | Surrey. Tel.: Redhill 5050. (00s2 [0298 
. as car ferry and 12 passengers. Full airline : 
tadio. ERONAUTICAL & MARINE SUPPLIES LTD. for 
s for engines Recent check IV and offered with zero time| A all aircraft and engine spares for Dakota, Viking and ————— 
Dove aircraft. Aeronautical and Marine Supplies Ltd., 
5 9d) FAIRCHILD ARGUS. 4 seats, dual control. C. of A. | Southend Airport, Essex. Tel.: Southend 40334/3/6. -* acca a oe 
js 9d} until 1963, excellent condition. £900. ape 


Tro VACANCIES exist for P.P.L. holders to take 
one-sixth share each in private light aircraft. Write 
Box No. 7462. (0421 


ER H T. NEWTON AND CO. and NEWTONAIR 
T SRAVIA TRADING SERVICES, Radnor House, * LIMITED, Gatwick Airport, for all your aircraft 
/97 Regent Street, London, W.1. Tel.: REG 8809. | electrical and electronic equipment. A.I.D. and A.R.B. 
[2558 [0299 


now. 

















VICKERS-ARMSTRONGS 


(Aircraft) Limited 





require 
LICENSED 


FLIGHT NAVIGATOR 
for COMMUNICATIONS 


FLIGHT 
based initially at Wisley 
Airfield. 
Applications, in writing, 


should be made to the 


Employment Manager 

VICKERS-ARMSTRONGS 

( AIRCRAFT) LIMITED 
Weybridge, Surrey. 








A Company of 


BRITISH AIRCRAFT CORPORATION 











BRITAIN'S ONLY 
AVIATION SCHOOL 


AIRWORK == 
SERVICES 


TRAINING 
€ PERTH 


MINISTRY OF AVIATION APPROVED 
Airwork Services Ltd., 
35 Piccadilly, London, W.1 


IO 
PY PAF FR 


Sole Distributors in the U.K. 


VIGORS AVIATION LTD. OXFORD 
AIRPORT. KIDLINGTON 3444 


* commercial and 
private licences 


* instrument rating 


* aircraft 
engineering 


x full residential 
facilites 


AIRMOTIVE SUPPLY (LONDON) LTD. 
Affiliote of Airmotive y Corpn. (U.S.A.) 
SUPPLIERS OF PRATT & WHITNEY 
ENGINES AND ENGINE PARTS 
AND RELATED SPARES 
TO WORLD AVIATION 
28 VICTORIA STREET, LONDON, S.W.! 
Telephone: ABBey 7788 











There is a JODEL for you. 
Either the AMBASSADEUR 3 seater 
or the MUSKETEER 4—S seater. 
U.K. Agents: 
ROLLASON AIRCRAFT & ENGINES LTD. 
REDHILL AIRPORT - - - SURREY 
Telephone: NUTFIELD RIDGE 2212 
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CLOTHING, FOR SALE OR WANTED 





A.F. officers’ uniforms purchased, good selection 
¢ of R.A.F. officers’ kit for sale, new and recon- 
ditioned. Fisher's Service Outfitters, 86-88 Wellington 
Street, Woolwich. Tel.: Woolwich 1055. [0567 





ELECTRICAL EQUIPMENT 





FLECTRICAL Connectors. More than 1,000,000 in 
stock, covering over 50 different ranges. British 
Stock list on application to Sasco, 
Tel.: Redhill 5050. [0054 


and American. 
Nutfield, Redhill, Surrey. 


ENGINE OVERHAULS 








NGINE overhauls. Hants & Sussex Aviation Ltd. 

offer Britain’s most comprehensive overhaul service, 
including magneto and component overhaul with spares 
supply. All DH. range up to Queen 30 Mk. 2 for Heron. 
Armstrong Siddeley, Blackburn Cirrus, Lycoming and 
United Kingdom distributors of Continental motors. 
Huge exchange pool most type engines. Specialists in 
export work. Address: The Airport, Portsmouth, Hants. 
Tel.: 63051. (O71! 


FOR CHARTER 





A LINKS have a DC3 fleet available for charter, up 
to 36 seats or freight from Gatwick or Leeds Air- 








ort. Enquiries to Air Links, Gatwick Airport. (Tel: 

©. Livingstone 8811, ext. 6543.) [0236 
GLIDING TUITION 

Reduced 


_ASHAM. Winter Weekly Gliding Courses. 
Rates. Apply Course Secretary, Lasham Gliding 
Society, Alton, Hants. [0570 





INSURANCE 


ULL FLYING COVER INCLUDED for Life, 
Endowment Assurances, House Purchase and Retire- 
ment Provision WITHOUT ANY EXTRA PREMIUMS 
for Pilots and Aircrew of Civil Airlines and Flying Clubs. 
Competitive terms for R.A.F. Personnel, Instructors, 
Test Pilots. City Assurance Consultants Ltd., 46 Cannon 
Street, London, E.C.4. CITy 2651/2/3. [0068 








KEEGAN 


AVIATION LIMITED 


What we advertise—we own 
OFFER 








The eleven TRANS CANADIAN AIRLINES’ 


“NORTH STAR" Argonauts—with clear yn- 
encumbered title—direct—from the owners; 
%*& Four Rolls Royce Engines 
*% Pressurised 
¥ 200 kts—2400 nautical mile range 
%& 72 seats + 5 crew 
All Aircraft in beautiful condition—were flying 
9 hrs a day on Canadian scheduled services three 
months ago—ready for immediate service now. 
SPARES: including 16 spare engines, to a 
value of over ONE MILLION DOLLARS 
held by our Associate Company AIRCRAFT 
AIR SPARES LIMITED at Southend Air- 
port, Essex, England. 


PRICES: from £10,000 depending on hours 
available 
LEASE from £10 per hour flown bare hull 


DELIVERY: Immediate ex Coventry, England. 
Details on,request from: 


KEEGAN AVIATION LIMITED 











Panshanger Aerodrome 
Nr. Hertford, Herts 


Telephone: Essendon 49! /2. 
Cables: Planesales, Hertford. Telex: 1943. 














PACKING AND SHIPPING 








R & J. PARK LTD., Dominion Works, Thames Road, 
* Chiswick, London, W.4. 'Phone: Chiswick 7761. 
Official packers and shippers to the aircraft industry ‘ 

[0912 


PARACHUTES 





FREE FALL and emergency life saving parachute 

assemblies (mains and reserve) for sale. Apply: 
Jeremy Johnston, St. Thomas's House, Lambeth Palace 
Road, London, S.E.1. Tel.: Waterloo 4625. (0353 





PUBLIC ANNOUNCEMENTS 





AIR TRANSPORT LICENSING BOARD 


The Civil Aviation (Licensing) Regulations, 1960, 
require the Board to publish an official record entitled 
“Civil Aviation Licensing Notices,” containing par- 
ticulars of certain applications received, or proposals 
made by the Board in connection with air service licences, 
hearings arranged (including arrangements for hearings 
in connection with the advisory functions of the Board 
under Section 4 of the Civil Aviation (Licensing) Act, 
1960), decisions made, hearings of appeals arranged by 
the — of Aviation and the Minister’s orders on 
ap s. 

ersons who wish to receive copies of this official 
record and whose names are not already on the circu- 
lation list should make application in writing to the 
Secretary, Air Transport Licensing Board, Therese 
House, 29-30 Glasshouse Yard, Aldersgate Street, E.C.1. 

Applicants should state the number of copies they 
require of each issue and are requested to keep the num 
to a minimum. (2545 


PUBLIC APPOINTMENTS 
IR MINISTRY have vacancies for CIVILIAN 
RADIO TECHNICIANS at RAF _ Sealand, 
Cheshire; REU Henlow, Bedfordshire; and various 
other RAF stations throughout the United Kingdom, 
for the servicing, repair, modification and testing of air 
and ground radio and radar equip . ing 
salary (National) (according to age) is £630 to £810 p.a. 
max. salary £930 p.a. Rates are subject to small deduc- 
tion at certain provincial stations. Houses may be 
available for renting at West Kirby some 15 miles from 











Sealand. Apply to Air Ministry, C.E.3h. Princes House, 
Kingsway, London, W.C.2, or to any Employment 
Exchange queting City O/N 3057. [0560 











| 
| 


. . . Economic to buy 
. » » Economic to fly | 


7 Bice | 








the Continental 


META-SOKOL 





The light roomy 4seater Executive Aircraft 
supplied with most comprehensive Standard Spec- 
ifications including, Dual Control, Cabin 
Retractable Undercarriage, Variable Pitch Pri | 
ler, Fuel Injection, Built-in Engine Fire Extingu’ 5 
Pitot Heater, Full Night Flying Equipment, 24 Volt 
Electrical System. 
PLUS Full Blind Flying Pane! 
PLUS King KX 100 9! Channel V.HLF. 

rate 100 —s 
ceiver V.O.R./1.L.S. 
trolled 


Indicator all crystal con 
i UK. 
£5,800 “ive pi 
META-SOKOL 
The Finest Value in Executive Flying Today 


Enquiries weicomed for the Morava L200A, and the 
Aero 145. 


SOLE U.K. AGENTS 


For only 


| PETER S&. CLIFFORD & Co. Ltd. 


Oxford Airport, Kidlington 
Phone Kidlington 3355 
Evening and W/Ends Bletchington 392 
in conjunction with @/C Edward Mole, U.K. 


World wide distributors OMNIPOL, PRAGUE 
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RADIO AND RADAR 





FTER SALES SERVICE. We guarantee 12 months 
A free servicing on all new equipment sold by us. 
Make sure you order your new and secondhand equip- 

rom 











ment fi A. J. Whittemore (Aeradio), Ltd., Biggin 

Hill, Kent. [0302 
SERVICES OFFERED 

Rerains and C. of A. overhauls or all types of 

aircraft. Brooklands Aviation Ltd., Civil Repair 


Services, Sywell Aerodrome, Northampton.  Tel.: 
Moulton 3251. [0307 


ICAL TYPING SERVICES (J. Dooley) 
offers typing capacity. A.T.A, 1 or Ministry 
ification. Drafts, Reports, Publications, Specifi- 


cations. Olivetti Diaspron 82 and I.B.M. electric machines. 
Speedy, accurate work. Please send sample work when 
meeting quotation. The Secretary, 2 Trent Road, 
Beeston, Nottingham. Tel.: Nottingham 258753. [2547 





SITUATIONS VACANT 





JERSEY CIVIL SERVICE 


APPLICATIONS are invited from suitably qualified 

s not less than 35 years old for the post of 
DEP! AIRPORT COMMANDANT at JERSEY 
AIRPORT. The appointment will be made in Group C 
of the Administrative Grade, £1,800 x £55 to £2,025. 
The successful applicant will, subject to satisfactory 
service, be considered for appointment as Airport Com- 
mandant in the next higher grade on the retirement of 
the present holder. Both posts are pensionable. 


pe ayy should include broad adminis- 
trative and flying experience, organizing ability, 
good general knowledge of principles and functioning of 
air traffic control, telecommunications and ground aids 
to navigation, flight information and meteorological 
services, wide knowledge of aviation organization and 
ability to apply it to the needs of a busy civil airport. 


Tt ADMINISTRATIVE responsibilities are major 
+ im character, as the Harbours and Airport Com- 
mittee of the States of Jersey is itself an aviation authority. 


I ORDER TO ASSIST in connection with housing 
dation, arrang can be made for the 

tenancy of a flat for a period of twelve months only, at a 
tent amounting to one-sixth of the officer's salary or the 
actual rent, whichever is the less. The officer would be 
ble for his own arrangements after twelve 
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months, but would be eligible for the grant of a loan by 
the Housing Committee to enable him to build a house or 
purchase an existing property. The rate of interest on 
these loans is 5°, and they are repayable over a term of 
years not exceeding 30. 


DETAILS OF CONDITIONS of service and appli- 
cation forms may be obtained from the Establish- 
ment Officer, States’ Greffe, Jersey, C.I. Completed 
forms must be returned not later than December 4, 1961. 
(2534 





UNUCENSED ENGINEERS required overseas for 
military aircraft. Preference given to ex-service 
N.C.0.’s in the following trades: Engines, Airframes, 
ts. Experience on Leonides, Vipers, Provosts 

and Pembrokes an advantage. Good leave, allowances 
and conditions. Long contract. Apply The General 
, Airwork Services Limited, Bournemouth 
(Hurn) Airport, Christchurch, Hants. [2526 


T# HONG KONG AIRCRAFT ENGINEERING 

CO. LTD. have a vacancy in their Engine Overhaul 
department for a chargehand engineer. This 'is a super- 
visory post. Applicants must have a minimum of four 
years’ direct experience on engine overhaul on major 
types and preference will be given to engineers with 
turbine experience. Age limit 40. Basic Starting salary 
£1,500 per annum plus approximately £500 marriage 

v in Hong Kong, also children’s allowances, 
Provident Fund, sickness benefit and housing provided. 
Apply in writing to Matheson & Co., Limited, 3 Lom- 
bard . London, E.C.2. (2527 


EXPANDING FLYING CLUB, having acquired 
- hangarage require Working Chief Engineer 
with A. & C. light aircraft and Dove. Also Airframe 
ine Fitters experienced on light Aircraft. Luton 
lub Ltd., The Airport, Luton. Tel. No. Luton 

[2528 


Llorp INTERNATIONAL AIRWAYS have vacancy 
‘ for engineer, licensed A. and C., DC4. Apply 
House, 190 Piccadilly, Wi. Regent 3241. 

2538 

REQUIRED IMMEDIATELY, experienced Viasunt 
captain. Apply Chief Pilot, Starways Ltd., Liver- 
Pool Airport, Liverpool, 24. [2539 


MERCURY AIRLINES LIMITED, Ringway, Man- 
Queen 30 Endorsement. 
la Selected applicant. Applications to Chief Engineer: 
lephone: Ringway 2821. [2557 
QUPERVISORY STAFF. Foremen and chargehands 
a fequired for Electrical Section by Company engaged 

. and Servicing on large Civil Aircraft. Good 
Marting rates and Prospects. Applications giving full 
7634 FS age, experience, ete., addressed to Box No. 

{ [2555 
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Collectors urgently needed 





British Legion - Haig’s Fund 
70-80 York Way - London - N.1 
(Registered under the War Charities Act, 1940) 








BULK PURCHASE ENABLES 
US TO MAKE THIS 
FANTASTIC OFFER—AND 
WITH MONEY BACK 
GUARANTEE! 


The “SAN-REMO”’ fits easily into your 
pocket or handbag... so tuned that it 
brings the voices of star entertainers 
and vocalists dramatically to /ife—in 
your home, office, etc., etc... . only 
only 82/6 no more to pay 43° x @j" x1"! Works for months off 
8d, battery. Should last « lifetime, anyone can assemble it in 
an hour ortwo with our easyplan. C set of parts includi 
miniature speaker, carrying case —everything only 32 64.—2 6d. p. 
& p.C.0.D. 2/64. extra. (Parts can be bought separately). Limited 
period—so rush your order before it’s too late—DEMONSTRA- 
TIONS DAILY. 
CONCORD ELECTRONICS 
(Dept F.1 ) 210 Church Road, Hove, Sussex 














FLY at FAIR OAKS! 


UNIVERSAL FLYING SERVICE LTD. 


offers complete flying training courses for the 
Private Pilot's Licence. Fleet includes Piper Colts, 
Tri-Pacer, Austers and Tiger Moths. 


Engineering aepartment provides full facilities for 
a bly and Validation, Mai Repairs, 
C. of A. renewals and Radio Servicing. 

Club House and licensed bar. 
FAIR OAKS AERODROME 
CHOBHAM, SURREY 
Telephone: Chobham 375 
only half an hour from London 
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SITUATIONS VACANT 





propucr ION ASSISTANT, Technical Publications, 
required to supervise production of journals and 
reports. Applicants should be aged 25-30, have deter- 
mination and a sense of urgency together with a know- 
ledge of layout and printing processes. This post would 
suit man with experience in the printing industry or young 
Technical Author willing to accept responsibility in an 
associated field. Send details to the Secretary (1.949), 
Production Engineering Research Association, Melton 


Mowbray, Leics. [2540 
BRITISH AVIATION SERVICES (ENG.) LTD. 
would like to receive lications for v as 





Radio Mechanics (unlicensed) to work on Bristol and 
Hermes aircraft at Manston Airport, Kent from men with 
radio workshop or equipment and maintenance exper- 
ience, preferably but not necessarily in the Aviation 
Industry. Please send details of experience to Engineering 
Superintendent, Manston Airport. (2541 
Ak TRAFFIC CONTROLLER with MoA Licence 

for Local and Approach Control. Apply: Manager, 
Airwork Services Ltd., R.A.F. Woodvale, Formby, 
Lancs. [2542 


KUWAT AIRWAYS (A_B.O.A.C. ASSOCIATE) 
require two Viscount First Officers immediately 
for operations based in Beirut. Mini qualifications 
are British C.P.L.; valid instrument rating; Viscount 
type technical; ‘A’ performance rating. The salary in 
the range of £2,904 per annum to £3,120 per annum 
single or £3,192 per annum to £3,408 per annum married, 
income tax free. Appointments carry six weeks annual 
leave and free passages. Apply to Personnel Manager, 
B.O.A.C. Associated Companies Ltd., Airways Terminal, 
Buckingham Palace Road, S.W.1. Tel.: ViCtoria 2323, 
Ext. 116. (2543 
STAFF NAVIGATOR: MINISTRY OF AVIATION. 

Post for man at least 22 on December 1, 1961 with 
not less than 500 hours’ flying experience as navigator 
and (normally) a valid U.K. Flight Navigator’s Licence. 
Preference given to those with civil flying experience and 
knowledge of modern radio and radar aids and civil 
airways radio organisation. Salary scale £1,255-£1,575; 
prospects of pensionable employment. Write Civil 
Service Commission, Burlington Gardens, London, W.1, 
for application form quoting 5407/61. Closing date 
December 7, 1961. (2544 








NAVIGATOR RAF OFFICER, 38, Transport Com- 
mard, retiring New Year seeks executive flying post 


or other interesting employment not selling. Box. bss 


A L.T.P. 5,500 HRS, 2,700 hrs in command, requires 
* situation home or abroad. Types include Viscount, 
Viking and Dakota. Box No. 7640. (2556 
FUNNISH COMMERCIAL PILOT, R/T and Aero- 

tow Rating, 750 hours, requires situation, even 
temporary. Box No. 7635. (2554 


TUITION 





OUTHEND-ON-SEA MUNICIPAL FLYING 

SCHOOL, Commercial and Private Pilot's train- 

ing. Instructors’ Courses, night flying every night. Rates 

from £4 (contract). No entrance fee or subscription. 

— Airport, Southend-on-Sea, et 
1. 





0450 


[LONDON SCHOOL OF AIR NAVIGATION offers 
full-time personal coaching with Home Study 
Correspondence Courses or combination of both for 
all aspects of professional pilot and navigation certifica- 
tions, also PPL. Officially appointed Services Courses 
Scheme, 33 Ovington Square, Knightsbridge, London, 
S.W.3. KEN 8221. (0510 


LEARN TO FLY, £37; Instructor's Licence and Instrue 

ment flying for £4 12s. 6d. Night flying £5 12s. 6d. 
per hour. Resid 6 gui weekly. Specialized 
Courses for Commercial Pilot's Licence. Wiltshire School 
of Flying Ltd., Thruxton Aerodrome (Andover Juneons3 





Ihr 1Smin from Waterloo), Hants. 5 
F.R.Ae.S., A.R.B., Certs. A.M.I.Mech.E., etc. 
* on “No Pass—No Fee” terms. Over 90% suc- 


cesses. For details of Exams and Courses in all Branches 
of Aeronautical work, Aero Engines. Mechanical Eng., 
etc., Write for 148-page Handbook—free. B.I.E.T. (Dept. 
702), 29 Wright's Lane, London, W.8. [0707 


EXETER SCHOOL OF FLYING offers the least 
expensive and most comprehensive flying training 
available. We specialise in Commercial Pilot training 
and Instructors’ training and our Private Pilot's course is 
approved. Contract rates from £3 18s. 6d. Full Air 
Traffic Control. VHF/DF and 24 hour Met Service. 
Radio equipped aircraft. Grass or runways. Local 
accommodation from £3 10s. Airport £5 15s. 6d. Exeter 
Airport Limited, Exeter. Tel. 67433. (2081 


AVIGATION LTD. provides full-time or postal tuition 
or a combination of these methods for M.O.A. 
pilot-navigator licences. Classroom instruction can be 
provided for A.R.B. General and Performance Schedule 
examinations. D4 Links: Ring RODney 8671. For 
details apply Avigation Ltd., 30 Central Chambers, 
Ealing Broadway, London, W.5. EALing 8949. [0248 
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Numerieal 
methods for 


Methods of solving high speed 


complicated problems 


to derive the fullest computers 


advantage from 
modern computers G. N. Lance, M.Sc. Ph. D. M.A.1.S. A.F.R.AE.S. 


This book assembles the most useful numerical methods developed by 


research mathematicians, with the particular aim of explaining the 
facilities that computers offer. Most of these methods have never been 
42s net by post 42s Ild l66pp. published before except to a very limited rcadership and all have been 


from leading booksellers tested for their practical value. The book will be found invaluable 
Published for by mathematicians, programmers, engineers, physicists and scientists 
DATA PROCESSING generally. 

by ILIFFE Books Ltd DORSET HOUSE STAMFORD STREET LONDON SE. 











Use this Form for your Sales and Wants 


To “Flight’’ Classified Advertisement Dept., Dorset House, Stamford St., London, S.E.1. 
* Telephone: WATerioo 3333 * 


PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


RATE: |/2 PER WORD, MINIMUM |4/-. 


NAME AND ADDRESS TO BE INCLUDED IN CHARGE DE ceidceditaccueccistecteladunicissalitdlin dieacudnadeaaa 
IF USED IN ADVERTISEMENT. 


BOX No. if required, add 2 words plus |/-. 
Cheques, etc., payable to “FLIGHT” crossed “& Co.” 


PRESS DATE: FIRST POST THURSDAY for 
aa )=h=—) | UlUlUC™:C 9 Rpgncmnaetndeetebeetessenseddeacescunescstessenisipeadens 





Please write in BLOCK LETTERS with ball pen or pencil. 


NUMBER OF INSERTIONS REQUIRED.................. REMITTANCE VALUE ........................ ENCLOSED 





-—— CLASSIFIED ADVERTISEMENTS —— 
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TUITION 





—————_— 


YOUNG MEN, and 18 only will be chosen shortly 
1 for training as professional pilots at the London 
gndjor Midland School of Flying on a full-time course 
from March 6, 1962. Scholarships and employment 
contracts will be awarded to six selected students. Details 
and application forms, which must be returned before 


December 15, 1961, may be obtained from Air Schools v s 
ENHAM. LINK TRAINING -~ Appointments due to expansion 
DIAM LINK TRAINING CENTRE, D4 and 

ANT 18 Trainers, Instrument Ratings, Renewals 
and latest procedures for flights to any Aerodrome in the 








ager ellgeannematn city -_ Expansion of CAMBRIAN AIRWAYS’ Engineer- 
URREY & KENT FLYING CLUB, Biggin Hill . s 4 H 
OPENS) 225. _M. of A. approved course. Tiger and ing Establishment at Cardiff (Rhoose) Airport to 
Benet Moths, Chipmunk and Prentice. Contract rates. cater for the maintenance and overhaul of D.C.3 
Route 705, one hour from Victoria. [0293 - f d h ted th f il ie 
YENDAIR FLYING CLUB. Flying training, Tigers, aircralt an ee as crea e following 
Austers, etc. Fu etails o t. t — 
aot i221. tls appointments 
ASSISTANT FOREMAN 
INSPECTORS 
RADIO “A” AND “B” LICENSED ENGINEERS 
BOOKS “X”" LICENSED ELECTRICAL ENGINEER 


STORES SUPERVISOR 
ENGINE/AIRFRAME FITTERS 





. Continental—By Car.” Holiday motoring in VED AIRCRAFT WELDER 
ped by GC” icone. By Walter Hutton. The author, who at ia ts FITTERS 
: one time was a ry of the noe — Times, RADIO FITTERS 
spends six months of each year touring on the Continent 
ing the of Europe, “~~ cya acy has a unique knowledge of STOREKEEPERS 
subject. In this e lains h t oid th : ase . 
ex beat! 1 deed reuse, either whon travelling to known towsns For the more senior positions applicants should have Dakota 
— . seeking the - er Reasty spews and/or Pratt & Whitney engine licences and must be con- 
ve been es een, Cees 2 Ragess on pias and pee versant with approved Inspection system. Additional 
all the tr: f tral E r . 
tated. France, Belgium, Holland, cl, "Acstria, experience of Rolls Royce Dart Engines would be an advan- 
aluable Switzerland, Italy and Spain. There are also chapters on tage. All positions are permanent. Excellent Pension and 
mountaineering by car; and highways to hobbies. The Life Assurance scheme 
sienti text is sup) = by ae Fe maps, including those : 
¥ tists covering t approach routes to various countries, ° 
ad mountain passes. The author gives first-hand Application should be made to: Chief Engineer 


information on condition of roads, hotels to visit and 
pba things to see. 17s 6d. net from all booksellers. 

post 18s. Sd. from Iliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 


S.E] "“Q)AS Turbine and Jet Pro ion,” Si iti 
L. pulsion,” Sixth Edition. 
Gy G. Geoffrey ‘Smith, MBE.» Revised by AIRWAYS 
F.C. Sheffield. The fundamentals of jet propulsion and 
the historical background are discussed and extended 
Scullurtical problems, “There are alse chaste dang] CARDIFF (RHOOSE) AIRPORT, Nr. BARRY, GLAMORGAN 
wth ramjets, pulsejets and rocket propulsion, com- 
power units and gas turbines for road transport. 
net from all booksellers. By post 36s. 9d. from Iliffe 
Books Ltd., Dorset House, Stamford Street London, S.E.1. 
“CELESTIAL Navigation for Yachstmen,” 3rd 
A wrotes Blewitt. ee little book, intended 
pecially for inners, should receive a very warm 
wekome from every yachtsman who has wanted to COMMONWEALTH 
learn the art of navigation by the heavenly bodies, but 
bas been deterred by its apparent complexity. In 
patticular, it will make an immediate appeal to all 
their mathematics are not up to standard, for 




















OF AUSTRALIA 





& 














wither geometry nor trigonometry play any part in DEPARTMENT OF SUPPLY—STRUCTURES RESEARCH __ 
the author's explanation—indeed, even those who can The Department of Supply invite applications for the following permanent position at the Aero- 
manage little more than addition and subtraction should nautical Research Laboratories, Melborne: 
master this book with ease! 64 pages. Illustrated with 26 POSITION: SCIENTIFIC OFFICER, GRADE 1. 
diagrams and graphs. 7s. 6d. net from all booksellers. SALARY: £1,541 to £1,926 (Australian Currency). 7 _ 
By 8s. from Iliffe Books Ltd., Dorset House, Stam- UTIES: Carry out theoretical and experimental research in the fields of elasticity, plasticity and creep. 
Street London S.E.1 QUALIFICATIONS: Honours degree in engineering with a major in structures, or in Arts or Science 
with a major in applied mathematics. Some research experience an advantage. i : 
CONDITIONS: This position offers Permanent Appointment to the Commonwealth Public Service 
and the successful applicant will be required to contribute to the Commonwealth Superannuation 
Scheme on confirmation of Appointment. Under specified conditions, first class air/sea transport 
for the appoi and depend (wife and dependent children) will be provided by the Common- 
wealth. 
MM A R y H A L L Alternatively, consideration may be given oe “ill bea - five Se year pee of ne. 
ment in Australia. In this case, the Commonwealth wi r the cost of return fares, together wi 
AIR PO RT WORK 3 CAMBRIDGE the cost of removing the successful applicant’s furniture and effects up to a maximum cost of £500 





(Australian), £250 each way. ; 4 
APPLICATIONS: Forms obtainable from the Senior Representative (Av130/4), Department of 
Supply, Australia House, Strand, London, W.C.2, with whom completed applications should be 


Airframe Inspectors lodged ‘by November 23, 1961. 
Electrical Inspectors 


—— First Class men required for work on FLIGHT ENGINEER/INAVIGATOR 


the Vanguard, Viscount, Valiant 














— and Comet required 
for flight testing with The de Havilland Engine Company Limited at Hatfield. 
— GOOD AVERAGE EARNINGS Applicants should be aged 25-30 years, preferably with previous experience of flight 


SUBSISTENCE PAYABLE development, of an essentially adaptable character but need not hold certificate of 
competency. 
a SINGLE LODGING This is a senior, pensionable position. : pene Pe 
Applications in writing, giving age together with full details of experience and quali- 
ACCOMMODATION AVAILABLE fications to be addressed to the: 








ASSISTANCE WITH HOUSING Personnel Officer (Ref. S.C. 194) 
Write, Call or Phone for Interview THE DE HAVILLAND ENGINE COMPANY LIMITED 
D Cambridge 56291 Extn. 36 Manor Road, Hatfield, HERTS. 
EMPLOYMENT OFFICER Member Company of the Hawker Siddeley Group 
— + 
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fps VISCOUNT SPARES 


Tradair Limited can meet your 
requirements tor Viscount 

(700 Series) spares and components, 
having purchased the entire Aer 
Lingus stock for this Series 
Aircraft. All items released A.R.B. 


ell 


Your enquires please to:- 


Supplies Dept., Tradair Limited, 
Southend Airport, 

Southend-on-Sea, Essex. 

Tel: Southend-on-Sea 4830! 

Telex 1945. Cables: Tradair, Southend 








MARSHALL 
AIRPORT WORKS, CAMBRIDGE 
require 


Airframe Fitters 
Aircraft Electricians 


for work on the Vanguard, Viscount, 
Valiant and Comet. 


High Average Earnings 
Resulting from G Wage Rates 
Production Bonus and Overtime. 

SUBSISTENCE PAYABLE 
SINGLE LODGINGS 
AVAILABLE NEAR WORKS 


Write, Call or Phone 
Cambridge 56291 Extn. 36 


EMPLOYMENT OFFICER 








Perfect Precision Aircraft Spring Washers 


to B.8. Spec. 2 SP. 47 
CROSS MANUFACTURING 
CO. (1938) LTD. 
Combe Down * Bath - Som. 
Tel: Combe Down 2355/8 
Grams: Circle, Bath 
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BOOKS 





“YW ACHTING Quizzes,”” by Max A. Chappell. Packed 
with information on everything nautical, from tides 
to trade winds, from fishing grounds to first aid. A book 
every enthusiast must read. 3s. 6d. net from all book- 
sellers. By post 4s. from Lliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 
“ABAG or Nomograms,” by A. Giet. Translated from 
the French by H. D. Phippen and J. W. Head. Most 
engineers have made use of nomograms at some time in 
their careers, and are fully alive to the fact that they are a 
convenient tool when the same formulae have to be solved 
repeatedly for several sets of variables. It is fair to say, 
however, that only a small proportion of even those who 
habitually employ nomograms know how to construct 
them for their own use. Most of the comparatively small 
literature on the subject is written for mathematicians and 
is extremely difficult for the practical engineer to compre- 
hend. This book is essentially practical, and not only 
| demonstrates the many and varied applications of the 
abac or nomogram, but shows how even those without 
| highly specialized mathematical knowledge may construct 
| their own charts. 35s. net from all booksellers. By post 
36s. from Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. 
|“"PHE Autocar Road Tests—Autumn 1959." By 
“The Autocar” technical staff. Illustrated reports 
on the performance of current British and foreign cars 
including small family cars, luxury saloons and enthusiasts’ 
sporting models. Each report contains a description of 
the car’s behaviour under varying conditions, numerous 
| photographs and plans and a comprehensive table of 
technical information. 6s. 6d. net from all booksellers. 
| By post 7s. 2d. from Iliffe Books Ltd., Dorset House, 
| Stamford Street, London, S.E.1. 
| “C8 Driving As an Art.” 2nd Edition. By S. C. H. 
| Davis of ““The Autocar.”" This guide for learners 
|}and advanced drivers by a former racing motorist is 
| outstanding in teaching roadcraft—the higher art of 
| driving, as distinct from the elementary business of 
| making a vehicle start, stop and keep on its course. 
The present edition has been thoroughly revised and 
re-illustrated. Some of the subjects dealt with are: 
the driving test; driving in rain, fog and snow; driving 
in traffic and driving for performance; dealing with 
passengers, luggage, and trailers; foreign touring; and 
care and maintenance. 12s. 6d. net from all booksellers. 
By post 13s. 6d. from Iliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 


| “NAECHANICS for the Home Student,” by Eric N. 
| Simon, in association with W. D. Burnet, B.Eng., 
| Lecturer in Mechanical Engineering at Sheffield Uni- 
versity. The nineteen chapters of this practical book 
provide an excellent introduction to the subject under 
such headings as Action, Force, Momentum, Power, 
Applied Force, Friction, Centre of Gravity, Density, 
Fluids, Gases, Heat, Vibration, Stress, Impact, Rota- 
tion, etc. 7s. 6d. net from all booksellers. By post 
| 8s. 3d. from Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. 


“WALUE-For-Money Motoring.” By J. R. Davey. 

This book, by a member of “The Autocar” staff, 
is specially designed to show the motorist how he can 
run his car at the lowest overall cost. Among the sub- 
jects dealt with are the choice of petrols and oils; how 
to obtain the maximum m.p.g.; self-servicing; how to 
recognize the need for a major overhaul; methods of 
preserving bodywork; the correct use of tools; buying 
|} a mew or secondhand car. 7s. 6d. net from all book- 
sellers. By post 8s. 2d. from Iliffe Books Ltd., Dorset 
| House, Stamford Street, London, S.E.1. 











| 





“MATERIAL Handling in Works Stores,” 2nd Eg 

by J. Hoefkens. Shows how the use of fork-lif 
trucks and pallets in industrial stores can increase a 
duction, utilize floor space more effectively, help control 
of movement and reduce costs. Includes a description 
of a system actually operated in a modern factory 
18s. net from all booksellers. By post 19s. from Tlie 
a. Ltd., Dorset House, Stamford Street, London, 

sie 























































MINISTRY OF AVIATION 
Air Traffic Control Officers 


Posts for men or women at least 23 and under 
35 on 1/7/61. Candidates must have had recent 
aircrew experience, preferably as pilot or navi- 
gator in civil air transport or H.M. Forces; but 
exceptionally, extensive experience in A.T.C.O, 
duties may be accepted. They should normally 
also have G.C.E. with five passes, or an equiva- 
lent academic qualification. Starting salary 
(London) from £872 to £1,251. Maximum 
£1,599. Appointment initially unestablished, 
but poe of establishment and promotion. 
Apply: 





STRY OF AVIATION 
Est 5 (a) 1/R 758, The Adelphi. 
John Adam Street, London, W.C.2. 


















BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Stee! for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. B.S.P. BA. 

Unified 


+ Metric 
Whitworth - 














SPARES STOCKISTS FOR ALL TYPES 

BRITISH AND AMERICAN AIRCRAFT 

24 HOUR A.O.G. SERVICE OPERATED 
C47—DC3 SPECIALISTS 





Farnborough 288! 





84, ALEXANDRA ROAD, FARNBOROUGH, HANTS 
Cables BESTAIR - (Emergency Guildford 66958 










SUPPLIERS OF AIRCRAFT & 
AIRPORT GROUND EQUIPMENT & 
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Go Continental by Car 
Walter Hutton 





Gives detailed information on everything a motorist needs to know when planning a motoring 
holiday in Europe. Hints on preparing the car, how to avoid the congested routes, mountaineering 
by car, winter sports and information on hotels and roads are a few of the subjects included. 


17s 6d net, by post 18s. 


The Autocar Road Tests—Spring 1961 
By THe Autocar technical staff 





Illustrated reports on the performance of current British and foreign cars including small family 
cars, luxury saloons and enthusiasts’ sporting models. Each report contains a description of the ® 
car’s behaviour under varying conditions, numerous photographs and plans and a comprehensive . 
table of technical information. 


6s 6d net, by post 7s 2d. 
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Car Driving As An Art second edition 
S. C. H. Davis of THE AUTOCAR 


For advanced drivers as well as beginners. Does not merely explain how to drive, but covers t 
the whole art of motoring. Driving in traffic, in fog, in rain and snow, on ice, foreign touring, 

dealing with passengers, luggage and caravans, and sports car performance are some of the 

subjects dealt with. 


12s 6d net, by post 13s 6d. 


Caravanning and Camping for Motorists 
John Yoxall 


Deals thoroughly with everything essential to the full enjoyment of mobile caravanning and motor 

camping. Covers such items as choosing a matched outfit; interior layout; design and construction; 

undercarriages; brakes and hitches; lighting and heating; water supply; sanitation; maintenance; t 
caravanning abroad; tents and equipment; clubs; and legal matters 


8s 6d net, by post 9s 2d. 


Value-For-Money Motoring 
J. R. Davey 


Specially designed to show the motorist how he can run his car at the lowest overall cost. 

Anybody without much technical knowledge can, by following the directions given, ensure 
greater reliability and longer life for his car, reduce his garage bills appreciably and save himself 
pounds. 
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Lockheed are specialists in the 
design and production of all types 
of landing gear. The Beagle 206 
main and nose undercarriage, 

and the Beagle-Auster Airedale 
nose leg, designed and built for long 
life in arduous world-wide 
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backed by an efficient and far-seeing 


spares and service organisation. 





UTOMOTIVE BRITISH 
PRODUCTS 


use: 


REGD. TRADE MARK 


LOCKHEED PRECISION PRODUCTS LTD., 
SPEKE, LIVERPOOL 24, ENGLAND 














